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The American Society of Health-System Pharmacists (ASHP) published its first statement on
pharmacy services in the emergency department (ED) in 2008.! Since then, ongoing literature
that supports pharmacist best practices in the ED has continued, with numerous publications
demonstrating that emergency medicine pharmacist (EMP) participation in patient care
improved its safety and efficacy. In 2011, ASHP aimed to establish both a consistent approach
and ideal practice model for emergency medicine (EM) pharmacy with its publication of the
ASHP Guidelines on Emergency Medicine Pharmacist Services,?> which was developed by the
ASHP Section Advisory Group on Emergency Care.

EM pharmacy practice continues to expand, demonstrated not only by the number of
EMP specialists working in hospitals, but also by the continued expansion of specialty residency
training programs. The number of accredited training programs dedicated to EM has risen from
a mere 4 programs in 2006 to more than 50 in 2017.

In addition, national medical organizations, including the American College of
Emergency Physicians (ACEP) and the American College of Medical Toxicology (ACMT), have
published position statements endorsing the value of EMPs and formally recognize the impact
of EMPs on the evaluation and management of EM and toxicology patients.3*

Although EM pharmacy services are now considered standard of care in many U.S.
institutions, operational and clinical variabilities make a one-size-fits-all approach to EM
pharmacy practice challenging. Ideally, all EDs would have access to EMPs with specialized

training in direct patient care roles 24 hours per day, 7 days per week, and there would be

This draft is intended for review purposes only; it is not official ASHP policy. This document
may not be reproduced, circulated (except for review purposes), or quoted without prior
written permission from ASHP. Copyright © 2019, American Society of Health-System
Pharmacists. All rights reserved.
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sufficient EMP staffing to allow time for both dedicated direct and indirect patient care

activities. However, this is often not feasible, based on the staffing and funding available to

pharmacy departments. Furthermore, along with these logistical differences, organizations

have different clinical and operational priorities. Some of the logistical variables that EMPs

encounter include:

Whether an ED satellite pharmacy is available for medication preparation and
dispensing.

The size of the ED and number of annual visits.

The type and setting of the institution (e.g., academic vs. community setting, urban vs.
rural).

The patient populations served and specialty services available (e.g., pediatrics,
geriatrics, trauma, burn, stroke, catheterization laboratory).

Hours of direct patient care service (EMP at bedside presence) in the ED setting.
Number of full-time equivalents (FTEs) dedicated to EM patient care.

Whether EMPs have additional patient care responsibilities outside the ED setting.

The scope of direct and indirect patient care services provided by EMPs also varies, including®:

Whether medication order verification occurs prior to medication dispensing.
Whether medication history or reconciliation oversight is included in pharmacist
responsibilities.

Antimicrobial stewardship responsibilities, including culture follow-up.
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e Whether EMPs have primary administrative and quality improvement responsibilities,
and dedicated time to complete these tasks in addition to acute patient care.

e The degree to which medication safety review and improvement are incorporated into
daily responsibilities.

e The level of medication distribution optimization and technician support available in the

ED.

It is important to understand that EDs may function very differently, despite the universal goal
of safe, optimized medication therapy—related patient care.

This revision of the ASHP guidelines has a two-fold aim. The first goal is to combine the
ASHP statement and guidelines into a single document. Merging these two foundational
documents provides one overarching resource for recommendations on how to establish,
maintain, and optimize EM pharmacy services in alignment with ASHP’s goals. The second goal
is to provide an updated roadmap for the functions that are vital to quality EM pharmacy
services. One noteworthy difference in this edition is the removal of the concepts “essential”
and “desirable.”? All of the services and responsibilities identified in this document are
considered essential, or vital, to EMPs’ ability to provide patient-focused pharmacy services in
the ED. Recognizing that there will be limitations (as listed above) that may affect an
institution’s ability to incorporate all of the recommendations stated, these updated guidelines

are a framework for reference. Review of this document in collaboration with ED and pharmacy

administrators and interdisciplinary EM clinical staff, along with professional judgment of the
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EMP, should be taken into consideration when determining how to best implement the
recommendations in these guidelines at an individual institution.

These revised guidelines were developed by a group of emergency medicine clinical
pharmacy specialist content experts identified by ASHP. The purpose of these guidelines is to
provide a framework reference to guide hospitals, health systems, and, particularly,
departments of pharmacy that are planning to initiate, expand, or optimize pharmacy services
in the ED. The recommendations in these guidelines represent a consensus of professional
judgment, expert opinion, and documented evidence. They are written to establish reasonable
goals, to be progressive and challenging, yet attainable as best practices in applicable settings.
They do not represent minimum levels of practice, and readers are encouraged to exercise their
professional judgment in assessing and adapting these recommendations to meet the specific

needs of their healthcare organizations.

Patient Care

EM pharmacy practice is unique in both the range of patient acuity and the environment in
which care is provided. Each institution and ED is different from others, and so too are the
services EMPs provide. When determining how to best utilize available EMP resources to
provide EM pharmacy services, hospital leadership should consider the ED’s need for
prospective order verification, emergency response, medication reconciliation, ED automated
dispensing devices and medication delivery optimization, satellite pharmacy management, and
other duties deemed necessary to the hospital’s needs. Opportunities to address regulatory

requirements and medication safety needs may also factor into how EMPs contribute to patient
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care. The Joint Commission (TJC) medication management standard for pharmacist first review®

and National Patient Safety Goals’ focus on hospital quality indicators related to medication
selection, timing, and delivery. The potential effects of patient flow and technology on
medication safety in the ED should influence decisions regarding deployment of pharmacy
services in the ED. Finally, the contributions pharmacists make to continuity of care from ED
admission through hospital discharge should also be taken into consideration.

The Institute of Medicine report, Hospital-Based Emergency Care: At the Breaking
Point,® recommends including clinical pharmacists on the EM care team to ensure patients’
medication needs are appropriately met, to lead system changes to reduce or eliminate
medication errors, and to evaluate the cost-effectiveness of medication therapy for the patient
and hospital.? As part of the interdisciplinary EM care team, pharmacists provide care to
patients by

e participating in resuscitation efforts;

e providing consultative services that foster appropriate evidence-based medication
selection;

e providing consultation on patient-specific medication dosage and dosage adjustments;

e providing drug information consultation to emergency physicians, emergency nurses,
and other clinicians;

e monitoring for patient allergies and drug interactions;

e monitoring patient therapeutic responses, including laboratory values;

e continuously assessing for and managing adverse drug reactions;

e gathering or reviewing medication histories and reconciling patients’ medications;
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e modifying medication regimens based on collaborative practice agreements for the
management of specific patient populations that return to the ED;

e providing vaccination screening, referral, and administration;

e offering patient and caregiver education, including discharge counseling and follow-up;
and

e providing information on obtaining medications through patient assistance programs,

care funds, and samples.

Large-volume hospitals and major trauma centers may have different EMP needs than
lower-volume or rural EDs. However, EMPs are impactful in any arena, with appropriate role
delineation. These roles include direct patient care activities, medication selection, medication
order review, medication therapy monitoring, patient care involving high-risk medications and
procedures, resuscitation, medication procurement and preparation, medication information,
documentation, care of admitted patients boarding in the ED, and medication histories and
reconciliation. The amount of time spent in these various activities will be different for each
EMP based on the needs of the institution, the ED, and the pharmacy department.

In recent years there has been a shift toward focusing EMPs on clinical duties. In a 2009
survey, approximately 50% of institutions had EMPs perform clinical activities.” In a repeat
survey in 2016, this number increased to >90% of institutions. Respondents estimated the

percentage of their time spent on various activities as follows (reported as medians):
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e 25% on clinical activities, including pharmacotherapy consultations, drug information
requests, toxicology recommendations, patient education, microbiological culture and
susceptibility testing follow-up for treatment of patients, and similar activities;

e 15% on emergency response, including cardiopulmonary arrest, trauma resuscitation,
myocardial infarction (M), stroke, and similar time-dependent activities;

e 15% on order processing, including order verification, order entry, medication
procurement, and similar activities;

e 10% on medication reconciliation and history-taking;

e 10% on teaching, including precepting students or residents;

e 5% on administrative activities, including accreditation activities, committee work,
operations oversight, order set development, and similar activities; and

e 0% on scholarly activities.®

Given this information and the expanded training opportunities for this specialty practice, the
activities in these guidelines are listed in order of how much time pharmacists across the nation
report being involved on them. This approach may help guide new practitioners while still
leaving space for individualizing practice to each EMP’s unique environment.

Direct patient care activities. The majority of medication errors occur in the prescribing
and administration phases of the medication-use process; therefore, it is critical for EMPs to be
involved in direct patient care activities, including medication selection and the prescribing
process.'% EMPs are most effective in doing this when physically present in the ED. EMPs, in

collaboration with other EM providers, should be accountable for ensuring optimized
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medication therapy regimens and therapeutic outcomes based on emerging literature,
treatment guidelines, and quality measures established by accrediting bodies. EMPs should
create a triage system to focus their patient care efforts on those with critical illnesses or
urgent needs, on high-risk patient populations, or on specific classes of medications most
associated with medication errors.

Medication information. The most common cause of medication errors is a lack of
information related to medication therapy.'® Provision of medication information is therefore a
vital role in the practice of all pharmacists, including EMPs. ED-based studies demonstrate that
medication information is an important service provided by EMPs, though only half of
pharmacy departments reported performing this function.'®1° In addition, EM healthcare
clinicians report that they are more likely to utilize the resources of a pharmacist when that
pharmacist is located in the ED rather than the central pharmacy department.*®

The medication information needs of the ED cover a broad spectrum of clinical scenarios
and may include questions related to medication selection, dose, and administration; adverse
medication reactions; intravenous (1V) compatibility; medication interactions; and identification
of unknown medications.?° EMPs should ensure that access to appropriate primary, secondary,
and tertiary references is available to respond to both emergent and non-emergent medication
information requests. EMPs must be able to retrieve the answers to medication information
qguestions quickly and accurately using readily available resources, such as computer
workstations, mobile applications, textbooks, or other agile resources. A dedicated EMP

computer workstation with full internet connectivity can help to ensure the EMP has fast access
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to both patient information and online resources needed to answer the wide breadth of
guestions encountered in the ED.

Resuscitation. EMPs should be present during all critical and acute resuscitative efforts
in the ED. Initial studies of the role of EMPs in the resuscitation of trauma patients found
improved safety from decreased preventable adverse medication events and expedited time to
medication administration.?1-2* EMPs provide value in a number of clinical emergencies, such as
stroke, M, cardiac arrest, intubation and post-intubation care, procedural sedation, and other
medical emergencies. The role of EMPs in resuscitation may include preparing medications for
immediate administration; ensuring appropriate medication selection and dose; ensuring
appropriate administration of medications; obtaining medications that are not readily available
in the ED; making recommendations for alternative routes of administration when appropriate;
answering medication information questions; assisting clinicians with differential diagnosis,
particularly when related to a potential medication-related cause; and completing resuscitation
documentation.?>?® In addition, EMPs should ensure that processes are in place to maintain an
appropriate and readily available supply of necessary emergency medications in the ED.
Multiple studies support the positive impact of EMPs on specific outcomes in resuscitation.
Examples in a variety of acute patient presentations include increased compliance with
advanced cardiac life support (ACLS) guidelines,?® reduced time to administration of antibiotics
for patients presenting with sepsis,?”?® reduced time to analgesia for trauma patients,?

30-33

reduced time to sedation and analgesia after rapid sequence intubation, reduced time to

thrombolysis for acute ischemic stroke,3*3> and improved door-to-balloon time for MI.2* EMPs



191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

DRAFT ASHP Guidelines on Emergency Medicine Pharmacist Services 10

have also demonstrated improvement in antibiotic selection and timeliness for patients with
open fractures when responding to traumas.3®

Pharmacist involvement in toxicologic emergencies has been described in the literature
for more than 30 years.3”® EMPs should be familiar with the recognition and treatment of
patients experiencing a toxicologic emergency. Their role should include recognition of
characteristic physical signs and symptoms noted in the physical examination, laboratory
parameters, and other diagnostic evaluations (e.g., toxidromes) that can result from a wide
range of substances, including prescription and over-the-counter medications, illicit drugs,
naturally occurring poisons (e.g., those from plants, mushrooms, or envenomations), and
various chemicals.3%4% When a patient with a suspected toxicologic emergency presents to the
ED, EMPs should assist in obtaining a thorough and accurate medication history and a history of
present illness, as well as in identifying potential causative agents; assist in the selection and
preparation of specific antidotes and other supportive therapies; and provide
recommendations for monitoring antidote effectiveness and safety. These services should be
provided in collaboration with clinical and medical toxicologists, when available, and local or
regional poison control centers. Finally, EMPs should serve as a resource to the pharmacy
department in ensuring that an adequate inventory of toxicologic antidotes is available in the
institution.*+42

In preparing to become a member of the resuscitation team, EMPs should seek out
training and certification in the conditions applicable to their practice settings. Several training
opportunities and certification programs are available and include but are not limited to the

following: the American Stroke Association National Institutes of Health Stroke Scale, American
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213  Heart Association (AHA) Basic Life Support (BLS), AHA ACLS, AHA Pediatric Advanced Life

214 Support (PALS), American College of Surgeons Advanced Trauma Life Support (ATLS), American
215  Academy of Clinical Toxicology Advanced HAZMAT Life Support (AHLS), Emergency Neurological
216  Life Support (ENLS), and board certification as a Diplomate of the American Board of Applied
217  Toxicology (DABAT). At a minimum, all EMPs should achieve and maintain up-to-date

218  certification in BLS, ACLS, and PALS as appropriate, based on the patient populations they serve.
219  Board certification in pharmacotherapy (BCPS) is strongly encouraged to ensure ongoing

220  expertise in a wide variety of disease states and patient populations.

221 High-risk medications and procedures. EMPs should be present at the bedside to

222  facilitate the delivery of patient care involving high-risk medications or procedures.

223  Participation should include assisting in the appropriate selection of medications and

224  corresponding doses, preparation of medications, and patient monitoring. EMPs should

225  participate in efforts to improve the safety of procedures that utilize high-risk medications.

226  These efforts should include evaluation of current processes and the development of new or
227 improved processes and systems that prevent or reduce potential harm and errors. The EMP’s
228  role may include aiding in the development of policies and protocols, with a focus on

229  appropriate medication selection, use, monitoring, and management. Recommendations for
230  reducing errors associated with high-risk medications and procedures are available.343-4> For
231  example, use of medication infusion systems with smart infusion technology software and

232  double checks on high-alert medications may be considered.**** In addition, EMPs should

233  provide education and training related to high-risk medications to ED healthcare providers.
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Medication procurement and preparation. Medication procurement in the ED presents
challenges that differ significantly from those in other areas of the hospital. Because of the
urgent treatment needs of patients in the ED, several critical medications must be readily
available. EMPs should be an integral part of the medication procurement and preparation
process for medications used in the ED, as dispensing medications is one of the five stages of
the medication-use process that EMPs can influence to prevent medication errors.'* EMPs may
serve as liaisons between the pharmacy department and ED regarding the development or
revision of processes associated with medication procurement, or they may play a more active
role in medication procurement and preparation based on operational workflows.

The options available for medication procurement vary widely. Medications may be
available in automated dispensing devices, in emergency kits, from the inpatient central
pharmacy department, or from a satellite pharmacy within the ED. A satellite pharmacy with
compounding ability may best serve the needs of an ED by providing prompt preparation of
medications, although a satellite pharmacy is not a requirement. Although a sterile
compounding room that meets all the requirements of United States Pharmacopeia general
chapter 797 (USP 797) for preparation of IV medications may not be a possibility for most EDs, a
laminar flow hood can aid in the sterile preparation of most IV medication requests. In an ED
with no satellite pharmacy, the central pharmacy should have processes in place to assist with
rapid preparation and delivery of medications.! In this model, EMPs should work with the
central pharmacy to ensure understanding of urgent medication needs. Finally, EMPs should be
competent and responsible for preparation of medications needed for immediate use at the

bedside as an exception to the USP 797 standards.*® Competency should include methods of
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compounding, knowledge of potential medication interactions, IV medication compatibility and
stability, rates of administration, and skill in using references on these topics.

EMPs should be involved in the decision-making process regarding which medications
will be made available immediately within the ED.#*® Medications identified as appropriate
and necessary for frequent use in the ED should be stored in automated dispensing devices or
another location as designated safe by the institution, with appropriate alerts to prevent
medication errors.*® EMPs may assist in the evaluation and management of these medications,
including monitoring for appropriate usage, inventory levels, and medication storage per both
hospital and regulatory body requirements. Optimization of available medications should occur
at regular intervals based on changes in prescribing practices, guideline or protocol
recommendations, medication availability, and formulary changes. Inventory and storage
replacement should be maintained by pharmacy technician support and should not be the
direct responsibility of EMPs.

EMPs should be involved with the institution’s formulary review and process-
improvement committees to assist with medication reviews of new formulary agents and for
revisions to the current formulary regarding medications used in the ED. Furthermore, data
from medication-use evaluations (MUEs), safety monitoring, and monitoring for adherence to
national quality indicators should be used to assist in evaluating medication procurement and
preparation processes.

The burden of extended inpatient boarding in the ED, in addition to ongoing high ED
patient volumes, requires EMPs to consider the differing medication distribution needs of both

outpatient and inpatient populations co-located in the ED. Similarly, the EMP should be
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prepared to recognize seasonal fluctuations in medication usage, communicating with
purchasers and adjusting stocks accordingly.

Medication shortages have become commonplace occurrences, and EMPs may spend
significant amounts of time monitoring for medication availability and providing up-to-date
alerts and recommendations to EM clinicians. EMPs should work closely with pharmacy
purchasing staff to help plan for alternative therapy recommendations as soon as relevant
medication shortages are identified.

Medication order review. TJC standards state that all medication orders should undergo
prospective order review by a pharmacist prior to administration of the medication to the
patient, with three exceptions: (1) in an emergency situation, (2) if a delay in administration
would harm the patient, and (3) if a licensed independent practitioner is present to oversee the
ordering, preparation, and administration of the medication.® Although many medication
orders in the ED fall under the above exceptions, the level of assessment during medication
order review should be consistent with that provided for patients elsewhere in the hospital.
The ED medication order review process will vary between EDs and should be determined by
each institution based on its identified needs, staffing structure, and embedded medication-use
systems, as well as site-specific interpretation of requirements by regulatory and accrediting
organizations.

The role of an EMP should not focus on the ED medication order review process alone
but rather should parallel the role of other pharmacy specialists providing direct patient care

services within the institution.>*>>! A workflow should be developed to ensure that there is
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adequate pharmacist support for timely review of medication orders that are not verified by an
EMP.>2

Most medication orders in the ED are one-time orders, so an EMP’s intervention is most
valuable if performed prior to medication administration. Ideally, all orders for high-risk
medications would receive prospective review, but optimal medication use in the ED requires a
balance between ensuring patient safety and preventing delays in patient care. EMPs should
incorporate a triage system into the medication order review process to help prioritize
evaluation of high-risk medications, high-risk patient populations, and emergent or urgent
situations, followed by more routine medication orders. When evaluating medication orders,
EMPs should focus on key factors such as appropriateness of the medication and doses,
potential medication interactions, and patient-specific factors.® Prospective order review by an
EMP can significantly decrease medication error rates.'® Approximately one third of the total
medication error interceptions by an EMP occur during medication order review, but the
majority occur during consultative activities, often during bedside care; therefore, with limited
time or resources, medication order review should not be the highest priority for EMPs.>3
Irrespective of the strategy used to identify medication errors, a high proportion intercepted by
EMPs are considered significant or serious.>* If time and other patient care activities allow,
EMPs should be involved in the review process of routine medication orders, including cost-
saving initiatives, formulary compliance, and therapeutic substitutions.

Medication therapy monitoring. The identification and assessment of monitoring
parameters related to medication therapy are essential steps in the medication-use process.

They will determine whether the therapy selected was safe and effective, was suboptimal, or
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failed and changes to the regimen are needed. Pharmacist participation in monitoring
medication therapy improves clinical outcomes in a variety of settings, including treatment
selection, adjustment, and monitoring of chronic disease state therapies, such as diabetes
mellitus, hypertension, and hyperlipidemia, and from therapeutic medication monitoring of
antimicrobial and anticoagulant therapy in the hospital setting.>>>2 These clinical outcomes
include reduced medication errors, lower adverse event rates, increased medication
adherence, and increased medication appropriateness, and these outcomes can be translated
to the ED setting with EMP services.>®

To help address chronic therapy issues, EMPs can assess home medications of ED
patients and quickly identify any laboratory tests needed to ensure the ED visit is not related to
medication effects. Protocols can be implemented for pharmacists to order drug level tests as
appropriate as well as any laboratory tests that may be associated with that medication’s
assessment; such protocols are instrumental in both the critically ill and general ED population.

EMPs should provide recommendations for monitoring parameters for both
effectiveness and safety of medications administered in the ED. Given the number of patients in
the ED and competing interests for an EMP’s time, focusing on high-risk medications should be
prioritized (e.g., vasopressors, IV antihypertensives, insulins, analgesic and sedative agents).
EMPs should work closely with nursing staff and re-assess patients on these medications to
ensure proper response, safety, and monitoring is completed. When appropriate, EMPs should
follow up with providers to escalate and de-escalate care.

Documentation. Pharmacist interventions in the inpatient setting improve patient

outcomes through optimized pharmacotherapy regimens, monitoring of medication therapy,
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and avoidance of adverse medication events.>’ In addition, pharmacist participation in patient
care significantly reduces the costs associated with medication therapy.>>%° In the ED
specifically, EMPs improve the medication-use process and patient care by providing
recommendations about medication therapy, serving as a medication information resource,
and improving patient safety.191661-66 Cost avoidance has also been documented in several
studies.®’-71

EMPs should be diligent in documenting interventions provided during patient care and
other activities (e.g., education). They should regularly review intervention documentation to
identify trends, which may indicate a need to educate ED healthcare providers or change
medication-use procedures. Finally, cost-avoidance documentation may provide the
justification needed for further expansion of EMP services.

Healthcare institutions should support EMPs by providing the means to document
interventions. Different media are used to document interventions, including personal digital
assistants, software programs on institutional intranets, and manual paper systems.”>’’
Electronic systems offer more complete, readily retrievable documentation and shorter entry
times than manual systems, without the risk of loss associated with paper records.”®’° In
addition, electronic documentation systems offer the benefit of associating cost avoidance with
the documented intervention and making it readily available for data capture.®® Although
determining true cost avoidance can be difficult, there is some guidance available for
quantifying this metric with pharmacist interventions.17>%60.80-83 |n addition to these benefits,

electronic documentation of EMP interventions may improve communication with other

healthcare providers caring for the patient after transitioning to admitted status. The EMP can
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365  write a note about the patient regarding medication therapy issues or monitoring needs for the
366  next pharmacist assuming care to follow up and ensure appropriate therapy is continued.

367  EMPs also increase the rate of medication error reporting, which, in turn, supports an

368 institution’s ability to identify issues contributing to errors and implement measures to prevent
369  future errors.®® Because up to 90% of adverse events in hospitals go undetected and occur in up
370  to one third of all hospital admissions, error prevention is vital.®*

371 Patient education. EMPs are uniquely qualified to provide medication education

372  and information to patients and their caregivers and should play a key role in the delivery

373  of medication information.®”#> EMPs may develop a system of triage for patient education

374  sothat counseling is focused on patients who will be discharged from the ED with a new or
375  high-risk medication or whose visit to the ED was the result of a medication adverse event

376  or error. EMPs may also rely on other EM healthcare providers to identify patients in need

377  of medication education. The medication education provided to patients and caregivers in

378 the ED is diverse and may include information related to the use of a new device or new

379  medication, the importance of medication adherence in disease-state management, or

380 prevention and management of adverse medication events. Education may include oral or

381  written materials and should be documented in the patient’s medical record. EMPs should

382  confirm patient and caregiver understanding of the medication education provided.

383 Care of boarded patients. ED overcrowding is common.88” There are many

384  obstacles and processes that factor into the timely transfer of admitted patients from the

385 EDto an inpatient bed.® Overcrowding in the ED often results in ED staff providing care to

386  patients for long periods of time while patients await admission or physical transfer to an
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inpatient bed or to another institution for a different level of care (“boarding”).% The
needs of a boarded patient can vary from simple requests for as-needed medications to
complex needs such as critical care management. In addition, EM clinicians may be tasked
with the responsibility of initiating and maintaining inpatient levels of care, including
routine medications and chronic disease state management. EM clinicians are not
specifically trained to provide inpatient care for extended lengths of stay. EMPs are
challenged in trying to support prescribers by ensuring thorough medication therapy
management on complex boarded patients while continuing to focus efforts on the urgent
or emergent needs of newly arrived ED patients.

Processes should be developed, based on institutional resources, to address the needs
of boarded patients. Pharmacists and pharmacy departments should evaluate all available
resources to support the ongoing level of care needed for inpatients that remain located in the
ED (e.g., an EMP or the pharmacist assigned to the area to which the patient will be admitted,
or a combination of both, may assume responsibility for the medication-related needs of
boarded patients). By supporting this patient influx with additional pharmacist resources, EMPs
can maintain their primary role in ensuring the safety and effectiveness of the medication-use
process for ED patients. When staffing levels are insufficient (e.g., when only a single EMP is
present in the ED) or when the boarding area is physically separated from the ED, the
responsibility of caring for boarded patients could be assigned to the inpatient pharmacist.
Ideally, to ensure continuity of care, the inpatient pharmacist providing care to the boarded
patient would be the same pharmacist responsible for providing care after admission. The

services provided to boarded patients by EMPs will depend on the level of services offered by
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the institution. At a minimum, EMPs should review the medication profile of boarded patients,
with a focus on high-risk medications, medication dosing and procurement, and monitoring, as
necessary. When it is necessary to initiate a standing medication order for a boarded patient,
the responsible pharmacist should review medications administered in the ED and those taken
prior to arrival at the ED to prevent duplications in therapy.

Transitions of care. EMPs can provide a variety of transitions of care (TOC) services.
Responsibility for follow-up may be left solely to patients, who often face barriers to receiving
ongoing primary care. EMPs can help bridge this gap by ensuring patients understand any
changes made to their medication regimen and helping identify and facilitate scheduled follow-
up with their primary care physicians or post-discharge clinics. For example, discharge
education for anticoagulation provided by an EMP for ED patients resulted in greater patient
understanding and decreased return visits.’® Pharmacist-run TOC programs for patients
presenting to the ED with a chief complaint of chronic obstructive pulmonary disease, chronic
heart failure, or an asthma exacerbation can provide useful interventions and referral follow-up
in an ambulatory care clinic or home-based medication management program.’!

EMPs have demonstrated to ED staff that EMP review of ED discharge prescriptions can
improve patient safety, optimize medication regimens, and improve patient satisfaction.®? If
EMPs are unable to provide this resource, they can serve as liaisons for physicians and triage
calls from outpatient pharmacies. EMPs can field the call and identify the options to fix the
issue with the discharge prescription, discuss with a physician, and communicate the decision

to the outpatient pharmacy. Such a process could more efficiently provide corrective actions to
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prescription issues and lead to faster patient care by reducing the amount of physician time
spent on these issues.

EMPs can also take an active role in discharge culture review. Many EDs are responsible
for managing positive culture results from patients discharged without hospital admission. EMP
involvement in ED culture follow-up can decrease time to positive culture review and time to
patient or primary care provider notification,®® lead to a reduction in ED revisits,**°> and result
in improved appropriateness of changes in therapy.®® Institutional support for pharmacist-led
innovative programs targeting reduced return visits and admissions is important. Pharmacist
integration into home-hospital services that facilitate continued treatment at home has
demonstrated potential.’”°® One group targeted ED discharge patients at high risk for not filling
antimicrobial prescriptions, provided a full course at no charge to the patient, and
demonstrated 50% reduction in return visits within the subsequent 7 days compared to
standard of care.*®

Medication histories and medication reconciliation. Medication reconciliation research
has identified several barriers to obtaining an accurate medication history in the ED.100-106 |n
many cases, ED staff are required to contact multiple sources, including primary care physician
offices, pharmacies, and family members to obtain a medication history, and even these
burdensome efforts may not result in an accurate home medication list.

Although pharmacists are the health professionals who obtain the most accurate home
medication list, %7110 dedicating a pharmacist solely to medication history collection is not the
best allocation of pharmacist resources in the ED. EMPs should assist in the development and

implementation of a risk-stratification protocol for identifying and determining which ED
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patients need a medication history. In general, medication histories should be obtained for
patients with known or suspected toxicologic emergencies, with known or suspected adverse
events from home medications, or with complicated medication histories that will influence ED
clinical decision-making.

Auxiliary pharmacy staff (pharmacy students hired through work/study programs or
pharmacy technicians) can also be effective in obtaining accurate home medication histories;
when possible, they should be incorporated into medication reconciliation procedures.11-114
Quality reviews of medication histories completed by auxiliary pharmacy staff should be
conducted to assess accuracy and to provide guidance for further training opportunities. EMPs
may take an active role in providing oversight of such programs in the ED setting.

Opportunities for growth in EMP patient care. Despite improved integration of
pharmacists into the emergency care team, there are still opportunities for growth and
utilization. Thomas and colleagues reported that 69% of survey respondents provide an EMP for
more than 8 hr/day, but 35% of respondents do not provide an EMP on weekends.> One
editorial advocated for expansion of clinical pharmacists to EDs and argued the current volume
of the EMP workforce is inadequate for this high-risk patient population.!!®> These inadequacies
continue, as there are many challenges to implementation of a dedicated EMP or expansion of
current EMP services. Because EMPs do not generate a direct source of revenue, it may be
difficult for administrators to realize the added value and cost savings an EMP may provide.
However, the quality and efficiency benefits of EMPs, in addition to their contribution to

patient safety, may more than offset the costs.1®
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Administrative Responsibilities

As a practitioner in the ED setting, an EMP should help identify and lead quality improvement
initiatives relating to direct patient care, medication safety, compliance with hospital and
regulatory policies, and adherence to national practice recommendations and guidelines.t7-119
EMPs, or other pharmacy representatives, should be extensively involved with quality-
improvement initiatives in the ED and prehospital setting.?° Participation in interdisciplinary
committees with EM healthcare providers and hospital administrators (e.g., pharmacy and
therapeutics, infection control, or disaster preparedness committees) will provide EMPs with
an avenue for improving patient care processes in the ED. In addition, EMPs have a unique
understanding of formulary management and operational issues that may impact therapeutic
decision-making. Treatment pathways and medication-use policy should be congruent with
nationally accepted practice guidelines and quality indicators. Finally, EMPs can contribute at
the system level to assist in implementing safeguards at the point of prescribing and
administration, reducing the risk of medication errors.'?!

Medication safety. EMPs play an important role in monitoring and ensuring patient
and medication safety in the ED. By its nature, the ED environment is at high risk for patient
and medication near-misses and adverse events.'?2 EMPs should encourage and assist in
maintaining a safe environment for medication and patient safety, and establish an ongoing
continuous review cycle for potential process improvements. Such a review could include

proactive and continuous monitoring of medication practices; identification of errors and high-

risk medications for monitoring; addressing hazardous conditions with potential for harm; and
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documentation and review of medication errors, adverse medication events, and near
misses.10,12,21,123
Medication errors and adverse drug reactions that occur in the ED should be reviewed
by EMPs, in an interdisciplinary collaboration with other healthcare providers and hospital
executives, to identify potential sources of error, contributing factors related to the error, and
potential solutions for preventing similar errors. Performance of a root cause analysis (RCA)
could identify potential error trends or system failures and contribute to the development of
safe medication practices and processes for prevention of future events. RCAs can lead to
MUEs of commonly used medications in the ED, as well as those associated with errors.12412>
Completion of RCAs and MUEs should result in education and future policy or guidelines
development. EMPs should be responsible for the development and provision of education to
EM healthcare providers on potential sources of errors, the risks associated with errors, and
ways to prevent similar errors in the future.

Performance and quality improvement. EMPs have the opportunity and responsibility
to collaborate with interdisciplinary teams throughout the health system to ensure best
practices throughout the entire institution. By participating or taking on a leadership role in
institutional committees and performance improvement initiatives, EMPs can have a
significant impact in advancing the role of clinical pharmacists in patient care. EMPs
demonstrate value in several administrative or indirect care activities, including regulatory
compliance, adherence to core measures for maintenance of hospital certifications (such as
stroke, MI, trauma, and sepsis), and the creation of medication-use policy and disease state

management pathways. In addition, EMPs can focus a significant portion of their time on
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developing and enhancing medication ordering and order set development in electronic
health records.

When the ED is evaluating various technologies as part of the medication-use process,
the EMP should assist in development, implementation, and assessment of the technology.
EMP involvement may include, but is not limited to, automated dispensing devices location
and inventory optimization, infusion pump selection, implementation of smart pump
technology and medication library updates, crash cart stocking recommendations, or
implementation of medication kits for management of emergencies such as anaphylaxis and
rapid sequence intubation.

Emergency preparedness. With expertise in pharmacology and toxicology, EMPs are
well-suited to prepare for and respond to emergency situations, such as natural disasters;
disease outbreaks; biological, radiological, or chemical exposures; mass casualty incidents
(MCI); and acts of terrorism. It is essential that EMPs, in conjunction with the department of
pharmacy and institutional leadership, participate in emergency preparedness planning.26-12°
Planning and involvement should occur at a minimum at the institutional level, with
participation ideally expanding to include community emergency preparedness efforts and
beyond. Knowledge of local, state, regional, and national emergency preparedness plans,
programs, and support systems, such as mass prophylaxis plans, antidote stocking policies,
and the Strategic National Stockpile and CHEMPACK, is paramount in the development and
successful implementation of institution-specific emergency preparedness plans.’3 EMPs can
also participate in evaluating contingency planning needs for mass discharge of inpatients with

“take home pack” style medications (e.g., what medications are included, how many days’
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supply, dispensation plan). Planning for care of employees and their families with prophylaxis
and treatment to allow them to continue caring for patients during disasters may also be part
of the institution’s emergency preparedness plan.

Furthermore, hospitals should maintain their own supply of antidotes congruent with
national consensus guidelines for lesser exposures. ASHP advises that emergency response
planners at the federal, regional, state, and local levels call on pharmacists to participate in the
full range of planning issues related to pharmaceuticals, including development of a disaster
formulary and inventory management; medication procurement, distribution, and use; and
stockpile maintenance and/or acquisition.*>126128 EMPs can take a leadership role in ensuring
the preparedness level of their institution(s) with respect to medication assessment and needs.

Actively participating in emergency preparedness events, such as disaster or MCl drills,
strengthens the ability of EMPs to effectively identify opportunities for improvement within the
disaster plan. Another valuable opportunity for EMPs is participation within institutional
hospital emergency response teams. EMPs and leadership in the pharmacy department should
work together in the development of pharmacy-specific plans that parallel institution-specific
plans. Education of ED and pharmacy staff related to emergency preparedness should be
among the responsibilities of EMPs.

EMPs can play a pivotal role not only in the development of emergency operations
plans, but also in the provision of clinical services during a disaster or emergency. Ensuring the
efficacy and safety of the medication-use process is a natural role for pharmacists because

treatment of disaster victims invariably involves the use of pharmacologic agents.1?7:131
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As appropriate, EMPs should seek out training and certification in emergency
preparedness, such as certification for Advanced Hazmat Life Support (AHLS), Basic Disaster
Life Support, Advanced Disaster Life Support, and the Federal Emergency Management Agency
(FEMA) National Incident Management System training program. In addition, local training
programs funded by FEMA exist and are a great resource for hospitals to initiate hospital
emergency response teams trained to respond to mass casualty incidents or disasters that may
occur inside or outside the institution. Connecting with the institution’s emergency
preparedness coordinator as well as the local healthcare incident liaison can also create
opportunities for EMP involvement in local training programs and drills. FEMA’s Center for
Disaster Preparedness in Anniston, Alabama, offers courses year-round, with many, such as
Healthcare Leadership for Mass Casualty Incidents, which are directly applicable to EMPs.
These training programs help to build and strengthen the EMP’s knowledge and ability to not
only respond, but also help take a leadership role in coordinating necessary response efforts
from pharmacy staff.

Interdisciplinary education. The role of EMPs in education can be variable and broad,
and it has been mentioned in conjunction with other responsibilities throughout these
guidelines. As appropriate for the specific institutional setting, EMPs should play an active role
in the education of pharmacy staff, including pharmacists, students, and residents, in addition
to other healthcare professionals, such as physicians, medical residents, advanced practice
providers, nurses, and emergency medical services personnel. The types and levels of education
will vary when balancing patient care and administrative workload. Provision of education to

EM healthcare staff, at a minimum, should include information on the appropriate use of
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582  medications, improvement in quality and effective medication use, and patient and medication
583  safety. Education may include formal sessions (e.g., in-service or didactic presentation at a
584  conference) or participation in courses such as BLS, ACLS, or PALS; emergency preparedness;
585 disaster management; poisoning prevention and treatment?; and immunizations. Participation
586 in formal education sessions may strengthen the relationship with other EM healthcare

587  providers and serves as a method of continuous learning for EMPs. Given the nature of the ED
588 environment, EMPs have a unique opportunity to provide continuous, on-the-spot education
589 via daily interdisciplinary interaction in the ED, particularly at the bedside, which is an efficient,
590 effective tool for education of staff.

591 Training the pharmacist workforce. Participation in the didactic and experiential

592  education of Doctor of Pharmacy students is a strongly encouraged, routine part of

593  practice that also supports the development of the profession.'3? Precepting pharmacy

594  residents in EM learning experiences supports the overall development of direct patient

595  care practitioners and provides exposure to the practice of EM pharmacy. To support the

596  growth of EM pharmacy services, the continued development and expansion of EM

597  residency programs is necessary. EMPs must be leaders in this endeavor, using their

598 unique skills and expertise in this practice setting to train the next generation. Although

599 the number of postgraduate year two (PGY2) residency programs in EM has increased

600 significantly in recent years, ASHP advocates for continued emphasis on the expansion of

601 the number of EM-based training opportunities for pharmacists, pharmacy students, and

602 residents. Colleges of pharmacy are encouraged to provide EM-based educational

603  opportunities for students. With the expansion of EM pharmacy services among health
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systems, expanding coverage hours, and the increasing role of EMPs in administrative
activities, the need for additional qualified pharmacists increases. New EMPs should focus
on developing current services, with plans to develop advanced (i.e., PGY2) residency
programs after the program is established and the practice experience is significant.
Expansion of PGY2 EM pharmacy residency programs will assist in filling the demand gap
of highly trained EMPs providing 24-hour clinical pharmacy services. Such residency
programs should meet ASHP residency quality standards.'33 These programs should
prepare future EMPs for board certification in the specialty most appropriate for their
practice.’3* Achievement of the goals, objectives, and expected outcomes of such training
can result in a greater ability to provide around-the-clock or on-call EM clinical pharmacist
services.!3®

Hospital-based EMPs with experience and interest in teaching should pursue
opportunities beyond the standard ones available. Pharmacy resident and student
precepting is a typical part of the job for many EMPs; however, faculty appointments at
schools of pharmacy and/or medicine present unique possibilities to educate students,
residents, and faculty in a more formal setting.

In addition, EMPs can identify opportunities to provide education and training for
currently practicing pharmacists not specialized in EM. To train pharmacists not specialized
in EM, institutions should create a checklist and minimum competency standards to
prepare their staff for the ED environment and ensure they are set up for success in this

challenging arena. Training should at a minimum consist of knowledge of pharmacist roles

in resuscitations and direct patient care activities, appropriate certifications (e.g., ACLS,
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BLS, PALS), knowledge of common EM medications and antidotes, how to triage and
prioritize direct patient care in the ED, and other institution-specific practices in the ED
setting. Such training may help fill clinical practice gaps and allow for additional support in

ED coverage models.

Research and professional development
EMPs can also assume roles in EM-based research and scholarly activity; in professional
development, service, and leadership; and in defining future roles for EMPs.

EM-based research and scholarly activity. The Institute of Medicine provides a
framework for EM research that further delineates specific areas of focus.'3® Those areas have
been identified as EM research (i.e., research conducted in the pre-hospital or ED setting by EM
specialists); trauma/injury control research (i.e., research of the acute management of trauma
injury), and research contributions that are not specific to but nevertheless impact the care of
patients in the ED setting. As a specialty, EM has already helped to define a scope of research
priorities over the years.'3-141 What is less clearly defined is how EMPs can support research
efforts, through interdisciplinary participation in ongoing EM research or identifying
opportunities to lead research in medication therapy and pharmacy specialty care outcomes in
the ED setting.

The EM-based pharmacy research compendium continues to grow, exploring the impact

143

of various clinical activities, including anticoagulation reversal,*? toxicology,'** naloxone

144 145

distribution programs,'** emergency response team participation,'*> and pain management.?®

Other studies describe progress in the medication-use process and EM-based pharmacy
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activities.>1® Although these studies contribute new knowledge that addresses the varied
scope and range of EM pharmacy services, additional information and analysis are still
necessary. As a profession and specialty practitioner group, EMPs must continue to provide the
necessary evidence that demonstrates the benefit EMPs provide to care in the emergent
environment. In addition, EMPs must challenge themselves to incorporate the research
priorities described by the Institute of Medicine into their scholarly work, which would require
EMPs to think on a broader scope, not only about research topics but also about how to best
carry out this work on a larger scale with limited resources. Studies that generate data on
therapeutic, safety, humanistic, and economic outcomes of EM pharmacist-mediated process
changes are needed. Although not an exhaustive list, specific areas of needed research
expansion include the following:
e Clinical outcomes of ED-specific, medication-related interventions:
0 Patient outcomes of ED-specific medication therapy management in transitions
of care.
0 Medication efficacy and safety outcomes of high-risk medications in the ED with
EMP bedside monitoring.
0 Impact of antimicrobial stewardship in the ED visit.
0 Exploration of tangible cost savings or revenue generation.
e (linical and operational outcomes of electronic medical record interventions:
0 Impact of EMP electronic medical record development and maintenance on
patient safety.

0 Impact of order set or clinical pathway development on patient outcomes.
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e Alternative strategies for providing 24/7 access to EMP services:
0 Leveraging non-EMP staff to assist with EMP services.
0 Pharmacy resident resources and patient outcomes.

e Disaster response:
0 Pharmacist—specific impact in disaster response.

e Public health initiatives

Development of a collaborative, interdisciplinary research network among EMPs would
facilitate enhanced evaluation of clinical and professional questions of interest.14¢ Research
networks can help by providing larger and more diverse patient populations in which to
conduct research. The ability to collaborate with other EMPs from different practice settings
may also help to strengthen the depth and breadth of research being conducted, resulting in
studies that have the potential to impact change in EM practice. In addition, EMPs should
collaborate with EM physicians in research activities.

Professional development, service, and leadership duties. Hospitals and health systems
are encouraged to support EM-based educational programs that produce experts in the field.
Postgraduate training of pharmacists will provide a pipeline of clinicians, educators, leaders,
and scientists who are experts in and committed to quality emergency care, as well as the
expansion of this specialty service. The leadership role of EMPs should include responsibilities
to both the pharmacy department and ED. Involvement in administrative processes of both

departments allows EMPs to serve as a liaison between the groups to support joint endeavors.
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Furthermore, participation in professional organizations at the local, state, and national
level is essential for the continued growth of the practice of EM pharmacy. At the local level,
EMPs may collaborate to develop a local support network for training and research and can
provide new practitioners with avenues for learning. At the state level, legislative and
professional advocacy may help educate government officials and other healthcare professionals
about EM pharmacy practice. At the national level, collaboration among EMPs increases their
strength as a group; serves to challenge existing programs to improve; assists new programs in
their development; and allows collaboration as a group to affect the stature, practice, and further
development of EM pharmacy practice. In addition to promotion from ASHP, pharmacy
professionals are encouraged to create strong interdisciplinary partnerships with medical
providers, residents, and students. Such collaboration has recently yielded the recognition and
endorsement of EM pharmacy services by the American College of Emergency Physicians (ACEP)
and American College of Medical Toxicology (ACMT), as demonstrated by statements of support
from both organizations.’? By engaging at a national organization level with other disciplines in
emergency care, EMPs continue to build the backbone of support needed to encourage funding
and resources for expanded EMP practice at the institutional level.

Future efforts. EMPs have demonstrated their value in providing well-rounded clinical
and operational medication therapy related services in the ED setting. Their unique training and
expertise ensures improved patient safety and optimized patient outcomes in direct patient
care. As the future of pharmacy evolves, so too must the EMP. Expanding both the scope of
practice and the role within the patient care continuum is important to sustaining and

maximizing the benefits of this clinical specialty. In the next decade, EMPs should engage in
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activities that serve both the needs of the healthcare team and public health efforts at large.
Although some of these efforts are already underway, it will be incumbent upon EMPs to help
advance the goals of provider status and collaborative practice agreements, allowing practice at
the highest level of licensure.

In addition, public health is an area in which EMPs can contribute. Examples include
providing structure to opioid crisis services, such as naloxone distribution and counseling?*® and
pharmacist-initiated medication assisted therapy; reducing antimicrobial resistance and
reducing sepsis mortality with improved ED-specific antimicrobial stewardship interventions
and monitoring*8; stroke management and meeting core metrics for improved patient
outcomes; ED-based pharmacist medication therapy monitoring consult services as a bridge to
the outpatient clinic setting; increasing access to EMP services with alternative strategies, such
as offsite resources and/or telemedicine!*®; and leadership roles in emergency preparedness
and crisis response. EMPs must take the lead in setting the expectation for engagement in

clinical and operational ED based services in the future.

Conclusion

The specialized role of EMPs within the scope of pharmacy services continues to be a
unique and vital component of both pharmacy services and EM practice. Through a
combination of the integral services described in this document, EMPs are able to help
ensure the safety and optimization of medical care to patients in the ED. In addition, EMP
involvement in administrative, educational, professional development and research

activities, both within and outside their respective ED setting, are vital to EM practice, the
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pharmacy profession, and, most importantly, patient care. Where possible, we encourage
pharmacy and hospital leadership to use these guidelines as a tool to help provide the

necessary support for development and expansion of EMP services.

References

1. American Society of Health-System Pharmacists [ASHP]. ASHP statement on pharmacy
services to the emergency department. Am J Health-Syst Pharm. 2008; 65:2380-3.

2. Eppert HD, Reznek AJ. ASHP guidelines on emergency medicine pharmacist services. Am
J Health Syst Pharm. 2011;68(23):e81-95.

3. American College of Emergency Physicians. Clinical policy statement: clinical pharmacist
services in the emergency department. Ann Emerg Med. 2015; 66:444-5.

4, Farmer BM, Hayes BD, Rao R et al. The role of clinical pharmacists in the emergency
department. J Med Toxicol. 2018; 14:114-6.

5. Thomas MC, Acquisto NM, Shirk MB et al. A national survey of emergency pharmacy
practice in the United States. Am J Health Syst Pharm. 2016; 73:386-94.

6. Joint Commission on Accreditation of Healthcare Organizations. Medication

management standard MM.5.01: preparing and dispensing. In: Comprehensive
accreditation manuals for hospitals. Oakbrook Terrace, IL; April 2018.

7. The Joint Commission. Hospital: 2019 National Patient Safety Goals.
https://www.jointcommission.org/hap 2019 npsgs (accessed 2019 Mar 22).

8. Berger E. Breaking point: report calls for congressional rescue of hospital emergency
departments. Ann Emerg Med. 2006; 48:140-2.

9. Pedersen CA, Schneider PJ, Scheckelhoff DJ. ASHP national survey of pharmacy practice
in hospital settings: dispensing and administration--2008. Am J Health Syst Pharm. 2009;
66:926-46.

10. Brown JN, Barnes CL, Beasley B et al. Effect of pharmacists on medication errors in an

emergency department. Am J Health Syst Pharm. 2008; 65:330-3.
11. Patanwala AE, Warholak TL, Sanders AB et al. A prospective observational study of
medication errors in a tertiary care emergency department. Ann Emerg Med. 2010;

55:522-6.

12. Flynn EA, Barker K, Barker B. Medication-administration errors in an emergency
department. Am J Health Syst Pharm. 2010; 67:347-8.

13. Peth H. Medication errors in the emergency department: a systems approach to
minimizing risk. Emerg Med Clin North Am. 2003; 21:141-58.

14. DeFrates SR, Weant KA, Seamon JP et al. Emergency pharmacist impact on health care-

associated pneumonia empiric therapy. J Pharm Pract. 2013; 26:125-30.

15. Leape LL, Bates DW, Cullen DJ et al. Systems analysis of adverse drug events. ADE
prevention study group. JAMA. 1995; 274:35-43,

16. Wymore ES, Casanova TJ, Broekemeier RL et al. Clinical pharmacist's daily role in the
emergency department of a community hospital. Am J Health Syst Pharm. 2008; 65:395-
6, 398-9.


https://www.jointcommission.org/hap_2019_npsgs

DRAFT ASHP Guidelines on Emergency Medicine Pharmacist Services 36

17. Whalen FJ. Cost justification of decentralized pharmaceutical services for the emergency
room. Am J Hosp Pharm. 1981; 38:684-7.

18. Fairbanks RJ, Hildebrand JM, Kolstee KE et al. Medical and nursing staff highly value
clinical pharmacists in the emergency department. Emerg Med J. 2007; 24:716-8.

19. Thomasset KB, Faris R. Survey of pharmacy services provision in the emergency
department. Am J Health Syst Pharm. 2003; 60:1561-4.

20. Rosenber JM, Koumis T, Nathan JP. Current status of pharmacist-operated drug
information centers in the United States. Am J Health Syst Pharm. 2004; 61:2023-32.

21. Patanwala AE, Hays DP. Pharmacist's activities on a trauma response team in the

emergency department. Am J Health Syst Pharm. 2010; 67:1536-8.

22. Kalina M, Tinkoff G, Gleason W et al. A multidisciplinary approach to adverse drug
events in pediatric trauma patients in an adult trauma center. Pediatr Emerg Care. 2009;
25:444-6.

23. Kelly-Pisciotti S, Hays DP, O'Brien TE. Pharmacists enhancing patient safety during
trauma resuscitations [platform presentation]. American Society of Health-System
Pharmacists Midyear Clinical Meeting; 2009.

24, Acquisto NM, Hays DP, Fairbanks RJ et al. The outcomes of emergency pharmacist
participation during acute myocardial infarction. J Emerg Med. 2012; 42:371-8.

25. Draper HM, Eppert JA. Association of pharmacist presence on compliance with
advanced cardiac life support guidelines during in-hospital cardiac arrest. Ann
Pharmacother. 2008; 42:469-74.

26. Shimp LA, Mason NA, Toedter NM. Pharmacist participation in cardiopulmonary
resuscitation. Am J Health Syst Pharm. 1995; 52:980-4.

27. Flynn JD, McConeghy KW, Flannery AH et al. Utilization of pharmacist responders as a
component of a multidisciplinary sepsis bundle. Ann Pharmacother. 2014; 48:1145-51.

28. Moussavi K, Nikitenko V. Pharmacist impact on time to antibiotic administration in
patients with sepsis in an ED. Am J Emerg Med. 2016; 34:2117-21.

29. Montgomery K, Hall AB, Keriazes G. Pharmacist's impact on acute pain management
during trauma resuscitation. J Trauma Nurs. 2015; 22:87-90.

30. Robey-Gavin E, Abuakar L. Impact of clinical pharmacists on initiation of postintubation

analgesia in the emergency department. J Emerg Med. 2016; 50:308-14.

31. Amini A, Faucett EA, Watt JM et al. Effect of a pharmacist on timing of postintubation
sedative and analgesic use in trauma resuscitations. Am J Health Syst Pharm. 2013;
70:1513-7.

32. Johnson EG, Meier A, Shirakbari A et al. Impact of rocuronium and succinylcholine on
sedation initiation after rapid sequence intubation. J Emerg Med. 2015; 49:43-9.

33, Kilber E, Jarrell DH, Sakles JC et al. Analgosedative interventions after rapid sequence
intubation with rocuronium in the emergency department. Am J Emerg Med. 2018;
36:1129-33.

34, Rech MA, Bennett S, Donahey E. Pharmacist participation in acute ischemic stroke
decreases door-to-needle time to recombinant tissue plasminogen activator. Ann
Pharmacother. 2017; 51:1084-9.

35, Montgomery K, Hall AB, Keriazes G. Impact of an emergency medicine pharmacist on
time to thrombolytics in acute ischemimc stroke. Am.J.Emerg.Med. 2016; 34:1997-9.



DRAFT ASHP Guidelines on Emergency Medicine Pharmacist Services 37

36.

37.

38.

39.

40.

41.

42.

43,

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Harvey S, Brad Hall A, Wilson K. Impact of an emergency medicine pharmacist on initial
antibiotic prophylaxis for open fractures in trauma patients. Am J Emerg Med. 2018;
36:290-3.

Czajka PA, Skoutakis VA, Wood GC. Clinical toxicology consultation by pharmacists. Am J
Health Syst Pharm. 1979; 36:1087-9.

Roberts RW, Russell WL. A pharmacist-based toxicology service. Ann Pharmacother.
2007; 41:1719-24.

Bronstein AC, Spyker DA, Cantilena LR, Jr et al. 2008 annual report of the American
Association of Poison Control Centers' national poison data system (NPDS): 26th annual
report. Clin Toxicol (Phila). 2009; 47:911-1084.

Gummin DD, Mowry JB, Spyker DA et al. 2016 annual report of the American Association
of Poison Control Centers' National Poison Data System (NPDS): 34th annual report. Clin
Toxicol (Phila). 2017; 55:1072-1252.

Dart RC, Borron SW, Caravati EM, et al. Expert consensus guidelines for stocking of
antidotes in hospitals that provide emergency care. Ann Emerg Med. 2009;54(3):386-
394.e1.

Dart RC, Goldfrank LR, Erstad BL, et al. Expert consensus guidelines for stocking of
antidotes in hospitals that provide emergency care. Ann Emerg Med. 2018;71(3):314-
325.el.

Sentinal event alert, issue 11: High-alert medications and patient safety.
https://www.jointcommission.org/assets/1/18/SEA 11.pdf. Accessed October 15th,
2017.

Wilson K, Sullivan M. Preventing medication errors with smart infusion technology. Am J
Health Syst Pharm. 2004; 61:177-83.

Federico F. Preventing harm from high-alert medications. Joint Commission journal on
quality and patient safety. 2007; 33:537-42.

U.S. Pharmacopeial Convention [USP]. Guidebook to pharmaceutical compounding and
sterile preparations. 2nd ed. Rockville, MD: USP; 2008.

Lo A, Zhu JN, Richman M et al. Effect of adding piperacillin-tazobactam to automated
dispensing cabinets on promptness of first-dose antibiotics in hospitalized patients. Am J
Health Syst Pharm. 2014; 71:1663-7.

American Society of Health-System Pharmacists [ASHP]. ASHP guidelines on the safe use
of automated dispensing devices. Am J Health Syst Pharm. 2010; 67:483-90.

Bond C, Raehl C, Franke T. Clinical pharmacy services and hospital mortality rates.
Pharmacotherapy. 1999; 19:556-64.

Bond C, Raehl C. Clinical pharmacy services, staffing, and adverse drug reactions in
United States hospitals. Pharmacotherapy. 2006; 26:735-7.

Bond C, Raehl C. Clinical pharmacy services, pharmacy staffing and hospital mortality
rates. Pharmacotherapy. 2007; 27:481-93.

Gruen RL, Jurkovich GJ, MciIntyre LK et al. Patterns of errors contributing to trauma
mortality: lessons learned from 2,594 deaths. Ann Surg. 2006; 244:371-80.

Patanwala AE, Sanders AB, Thomas MC et al. A prospective, multicenter study of
pharmacist activities resulting in medication error interception in the emergency
department. Ann Emerg Med. 2012; 59:369-73.



https://www.jointcommission.org/assets/1/18/SEA_11.pdf

DRAFT ASHP Guidelines on Emergency Medicine Pharmacist Services 38

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Patanwala AE, Hays DP, Sanders AB et al. Severity and probability of harm of medication
errors intercepted by an emergency department pharmacist. Int J Pharm Pract. 2011;
19:358-62.

Tully MP, Seston EM. Impact of pharmacists providing a prescription review and
monitoring service in ambulatory care or community practice. Ann Pharmacother. 2000;
34:1320-31.

Coast-Senior EA, Kroner BA, Kelley CL et al. Management of patients with type 2
diabetes by pharmacists in primary care clinics. Ann Pharmacother. 1998; 32:636-41.
Kaboli PJ, Hoth AB, McClimon BJ et al. Clinical pharmacists and inpatient medical care: a
systematic review. Arch Intern Med. 2006; 166:955-64.

Chisholm-Burns MA, Graff Zivin JS, Lee JK et al. Economic effects of pharmacists on
health outcomes in the United States: a systematic review. Am J Health Syst Pharm.
2010; 67:1624-34.

McMullin ST, Hennenfent JA, Ritchie DJ. A prospective, randomized trial to assess the
cost impact of pharmacist-initiated interventions. Arch Intern Med. 1999; 159:2306-9.
Kinky DE, Erush SC, Laskin MS et al. Economic impact of a drug information service. Ann
Pharmacother. 1999; 33:11-16.

Elenbaas RM, Waeckerle JF, McNabney WK. The clinical pharmacist in emergency
medicine. Am J Hosp Pharm. 1977; 34:843-6.

Elenbaas RM. Role of the pharmacist in providing clinical pharmacy services in the
emergency department. Can J Hosp Pharm. 1978; 31:123-5.

Culbertson V, Anderson RJ. Pharmacist involvement in emergency room services.
Contemp Pharm Pract. 1981; 4:167-76.

Mialon PJ, Williams P, Wiebe RA. Clinical pharmacy services in a pediatric emergency
department. Hosp Pharm. 2004; 39:121-4.

Weant KA, Sterling E, Winstead PS et al. Establishing a pharmacy presence in the ED. Am
J Emerg Med. 2006; 24:514-5.

Rothschild JM, Churchill W, Erickson A et al. Medication errors recovered by emergency
department pharmacists. Ann Emerg Med. 2010; 55:513-21.

Fairbanks RJ, Hays DP, Webster DF et al. Clinical pharmacy services in an emergency
department. Am J Health Syst Pharm. 2004; 61:934-7.

Levy DB. Documentation of clinical and cost-saving pharmacy interventions in the
emergency room. Hosp Pharm. 1993; 28:624-7, 630-4, 653.

Ling JM, Mike LA, Rubin J et al. Documentation of pharmacist interventions in the
emergency department. Am J Health Syst Pharm. 2005; 62:1793-7.

Lada P, Delgado G,Jr. Documentation of pharmacists' interventions in an emergency
department and associated cost avoidance. Am J Health Syst Pharm. 2007; 64:63-8.
Aldridge VE, Park HK, Bounthavong M et al. Implementing a comprehensive, 24-hour
emergency department pharmacy program. Am J Health Syst Pharm. 2009; 66:1943-7.
Reilly JC, Wallace M, Campbell MM. Tracking pharmacist interventions with a hand-held
computer. Am J Health Syst Pharm. 2001; 58:158-61.

Silva MA, Tataronis GR, Maas B. Using personal digital assistants to document
pharmacist cognitive services and estimate potential reimbursement. Am J Health Syst
Pharm. 2003; 60:911-5.



DRAFT ASHP Guidelines on Emergency Medicine Pharmacist Services 39

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Simonian Al. Documenting pharmacist interventions on an intranet. Am J Health Syst
Pharm. 2003; 60:151-5.

Lau A, Balen RM, Lam R et al. Using a personal digital assistant to document clinical
pharmacy services in an intensive care unit. Am J Health Syst Pharm. 2001; 58:1229-32.
Bosinski TJ, Campbell L, Schwartz S. Using a personal digital assistant to document
pharmacotherapeutic interventions. Am J Health Syst Pharm. 2004; 61:931-4.

Mason RN, Pugh CB, Boyer SB. Computerized documentation of pharmacists'
interventions. Am J Health Syst Pharm. 1994; 51:2131-8.

Schumock GT, Hutchinson RA, Bilek BA. Comparison of two systems for documenting
pharmacist interventions in patient care. Am J Hosp Pharm. 1992; 49:2211-4.
Zimmerman CR, Smolarek RT, Stevenson JG. A computerized system to improve
documentation and reporting of pharmacists' clinical interventions, cost savings, and
workload activities. Pharmacotherapy. 1995; 15:220-7.

Spigiel RW, Anderson RJ. Comprehensive pharmaceutical services in the emergency
room. Am J Hosp Pharm. 1979; 36:52-6.

Kopp BJ, Mrsan M, Erstad BL et al. Cost implications of and potential adverse events
prevented by interventions of a critical care pharmacist. Am J Health Syst Pharm. 2007,
64:2483-7.

Mutnick AH, Sterba KJ, Peroutka JA et al. Cost savings and avoidance from clinical
interventions. Am J Health Syst Pharm. 1997; 54:392-6.

Schneider PJ, Gift MG, Lee YP et al. Cost of medication-related problems at a university
hospital. Am J Health Syst Pharm. 1995; 52:2415-8.

Classen DC, Resar R, Griffin F et al. 'Global trigger tool' shows that adverse events in
hospitals may be ten times greater than previously measured. Health Aff (Millwood).
2011; 30:581-9.

Randolph TC, Parker A, Meyer L et al. Effect of a pharmacist-managed culture review
process on antimicrobial therapy in an emergency department. Am J Health Syst Pharm.
2011; 68:916-9.

Andrulis DP, Kellermann A, Hintz EA et al. Emergency departments and crowding in
United States teaching hospitals. Ann Emerg Med. 1991; 20:980-6.

Olshaker JS, Rathlev NK. Emergency department overcrowding and ambulance
diversion: the impact and potential solutions of extended boarding of admitted patients
in the emergency department. J Emerg Med. 2006; 30:351-6.

Kulstad EB, Sikka R, Sweis RT et al. ED overcrowding is associated with an increased
frequency of medication errors. Am J Emerg Med. 2010; 28:304-9.

American College of Emergency Physicians Emergency Medicine Practice Committee
(Farley HL, Kwun R, chairs). Emergency department overcrowding: high impact
solutions. May 2016.

www.acep.org/globalassets/sites/acep/media/crowding/empc crowding-ip 092016.pdf
(accessed 2019 March 22).

Zdyb EG, Courtney DM, Malik S et al. Impact of discharge anticoagulation education by
emergency department pharmacists at a tertiary academic medical center. J Emerg
Med. 2017; 53:896-903.



http://www.acep.org/globalassets/sites/acep/media/crowding/empc_crowding-ip_092016.pdf

DRAFT ASHP Guidelines on Emergency Medicine Pharmacist Services 40

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

Hohner E, Ortmann M, Murtaza U et al. Implementation of an emergency department-
based clinical pharmacist transitions-of-care program. Am J Health Syst Pharm. 2016;
73:1180-7.

Cesarz JL, Steffenhagen AL, Svenson J et al. Emergency department discharge
prescription interventions by emergency medicine pharmacists. Ann Emerg Med. 2013;
61:209-14.el.

Baker SN, Acquisto NM, Ashley ED et al. Pharmacist-managed antimicrobial stewardship
program for patients discharged from the emergency department. J Pharm Pract. 2012;
25:190-4.

Dumkow LE, Kenney RM, MacDonald NC et al. Impact of a multidisciplinary culture
follow-up program of antimicrobial therapy in the emergency department. Infect Dis
Ther. 2014; 3:45-53.

Randolph TC. Expansion of pharmacists' responsibilities in an emergency department.
Am J Health Syst Pharm. 2009; 66:1484-7.

Miller K, McGraw MA, Tomsey A et al. Pharmacist addition to the post-ED visit review of
discharge antimicrobial regimens. Am J Emerg Med. 2014; 32:1270-4.

Raman-Wilms L. Transition from hospital to home: can pharmacists' interventions
improve patients' outcomes? Can J Hosp Pharm. 2010; 63:408-9.

Trang J, Martinez A, Aslam S et al. Pharmacist advancement of transitions of care to
home (PATCH) service. Hosp Pharm. 2015; 50:994-1002.

Hayes BD, Zahama L, Winters ME. To-go medications for decreasing ED return visits. Am
J Emerg Med. 2012; 30:2011-4.

Cornish PL, Knowles SR, Marchesano R et al. Unintended medication discrepancies at
the time of hospital admission. Arch Intern Med. 2005; 165:424-9.

Eppert HD, Eppert JA. In response to "the unexpected challenges of accurate medication
reconciliation". Ann Emerg Med. 2009; 53:548-9.

Gleason KM, Groszek JM, Sullivan C et al. Reconciliation of discrepancies in medication
histories and admission orders of newly hospitalized patients. Am J Health Syst Pharm.
2004; 61:1689-95.

Miller SL, Miller S, Balon J et al. Medication reconciliation in a rural trauma population.
Ann Emerg Med. 2008; 52:483-91.

Santell JP. Reconciliation failures lead to medication errors. Jt Comm J Qual Patient Saf.
2006; 32:225-9.

Schenkel S. The unexpected challenges of accurate medication reconciliation. Ann
Emerg Med. 2008; 52:493-5.

Tam VC, Knowles SR, Cornish PL et al. Frequency, type and clinical importance of
medication history errors at admission to hospital: a systematic review. CMAJ. 2005;
173:510-5.

Becerra-Camargo J, Martinez-Martinez F, Garcia-Jimenez E. A multicentre, double-blind,
randomised, controlled, parallel-group study of the effectiveness of a pharmacist-
acquired medication history in an emergency department. BMC Health Serv Res. 2013;
13:337.

Carter MK, Allin DM, Scott LA et al. Pharmacist-acquired medication histories in a
university hospital emergency department. Am J Health Syst Pharm. 2006; 63:2500-3.



DRAFT ASHP Guidelines on Emergency Medicine Pharmacist Services 41

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

Nester TM, Hale LS. Effectiveness of a pharmacist-acquired medication history in
promoting patient safety. Am J Health Syst Pharm. 2002; 59:2221-5.

Reeder TA, Mutnick A. Pharmacist- versus physician-obtained medication histories. Am J
Health Syst Pharm. 2008; 65:857-60.

Lubowski TJ, Cronin LM, Pavelka RW et al. Effectiveness of a medication reconciliation
project conducted by PharmD students. Am J Pharm Educ. 2007; 71:94.

Mersfelder TL, Bickel RJ. Inpatient medication history verification by pharmacy students.
Am J Health Syst Pharm. 2008; 65:2273-5.

Hayes BD, Donovan JL, Smith BS et al. Pharmacist-conducted medication reconciliation
in an emergency department. Am J Health Syst Pharm. 2007; 64:1720-3.

Michels RD, Meisel SB. Program using pharmacy technicians to obtain medication
histories. Am J Health Syst Pharm. 2003; 60:1982-6.

Cobaugh DJ, Schneider SM. Pharmacists in the emergency department: encouraging and
discouraging findings. Am J Health Syst Pharm. 2016; 73:357.

Morgan SR, Acquisto NM, Coralic Z et al. Clinical pharmacy services in the emergency
department. Am J Emerg Med. 2018; 36:1727-32.

DeWitt KM, Weiss SJ, Rankin S et al. Impact of an emergency medicine pharmacist on
antibiotic dosing adjustment. Am J Emerg Med. 2016; 34:980-4.

Faine BA, Mohr N, Dietrich J et al. Antimicrobial therapy for pneumonia in the
emergency department: the impact of clinical pharmacists on appropriateness. West J
Emerg Med. 2017; 18:856-63.

Lingenfelter E, Drapkin Z, Fritz K et al. ED pharmacist monitoring of provider antibiotic
selection aids appropriate treatment for outpatient UTI. Am J Emerg Med. 2016;
34:1600-3.

Groth CM, Acquisto NM. Pharmacists as members of the rapid response team. J Pharm
Pract. 2016; 29:116-20.

Cohen V. Safe and effective medication use in the emergency department. Bethesda,
MD: American Society of Health-System Pharmacists; 2009.

Farmer BM. Patient safety in the emergency department. Emerg Med J. 2016; 48:396-
404.

Ratz Y, Shafir I, Berkovitch S et al. The importance of the pharmacist in reporting adverse
drug reactions in the emergency department. J Clin Pharmacol. 2010; 50:1217-21.
Phillips MS, Gayman JE, Todd MW. ASHP guidelines on medication-use evaluation. Am J
Health Syst Pharm. 1996; 53:1953-5.

American Society of Health-System Pharmacists [ASHP]. ASHP guidelines on the
pharmacist's role in the development, implementation, and assessment of critical
pathways. Am J Health Syst Pharm. 2004; 61:939-45.

American Society of Health-System Pharmacists [ASHP]. ASHP statement on the role of
health-system pharmacists in emergency preparedness. Am J Health Syst Pharm. 2003;
60:1993-5.

Setlak P. Bioterrorism preparedness and response: Emerging role for health-system
pharmacists. Am J Health Syst Pharm. 2004; 61:1167-75.

Alkhalili M, Ma J, Grenier S. Defining roles for pharmacy personnel in disaster response
and emergency preparedness. Disaster Med Public Health Prep. 2017; 11:496-504.



DRAFT ASHP Guidelines on Emergency Medicine Pharmacist Services 42

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

Awad NI, Cocchio C. Assessment of hospital pharmacy preparedness for mass casualty
events. P T. 2015; 40:264-7.

Centers for Disease Control and Prevention. Strategic National Stockpile.
https://www.phe.gov/about/sns/Pages/default.aspx (accessed 2019 Mar 22).

Bell C, Daniel S. Pharmacy leader's role in hospital emergency preparedness planning.
Hosp Pharm. 2014; 49:398-404.

Vollman KE, Adams CB, Shah MN et al. Survey of emergency medicine pharmacy
education opportunities for students and residents. Hosp Pharm. 2015; 50:690-9.
American Society of Health-System Pharmacists [ASHP]. ASHP Accreditation Standard
for Postgraduate Year Two (PGY2) Pharmacy Residency Programs.
https://www.ashp.org/Professional-Development/Residency-Information/Residency-
Program-Directors/Residency-Accreditation/Accreditation-Standards-for-PGY2-
Pharmacy-Residencies (accessed 2019 March 22).

Board of pharmaceutical specialties: BPS announces emergency medicine pharmacy
practice analysis taskforce appointments. https://www.bpsweb.org/2017/08/01/bps-
announces-emergency-medicine-pharmacy-practice-analysis-taskforce-appointments
(accessed 2019 March 22).

American Society of Health-System Pharmacists [ASHP]. Educational outcomes, goals,
and objectives for postgraduate year two (PGY2) pharmacy residencies in emergency
medicine. https://www.ashp.org/-/media/assets/pharmacy-practice/resource-
centers/emergency-care/education-outcomes-goals-objectives-postgraduate-year-two-
pharmacy-residencies-em.ashx (accessed 2019 March 22).

Institute of Medicine of the National Academies Committee on the Future of Emergency
Care in the United States Health System. Enhancing the emergency care research base.
In: Hospital-based emergency care: At the breaking point. Washington D.C.: National
Academy Press; 2006:291-320.

Aghababian RV, Barsan WG, Bickell WH. Research directions in emergency medicine. Am
J Emerg Med. 1996; 14:681-3.

Hoyt DB, Holcomb J, Abraham E. Working group on trauma research program summary
report: National Heart Lung Blood Institute (NHLBI), National Institute of General
Medical Sciences (NIGMS), and National Institute of Neurological Disorders and Stroke
(NINDS) of the National Institutes of Health (NIH), and the Department of Defense
(DOD). J Trauma. 2004; 57:410-5.

Becker LB, Weisfeldt ML, Weil MH. The PULSE initiative: scientific priorities and strategic
planning for resuscitation research and life saving therapies. Circulation. 2002;
105:2562-70.

Maio RF, Garrison HG, Spaite DW. Emergency medical services outcomes project |
(EMSOQP 1): prioritizing conditions for outcomes research. Ann Emerg Med. 1999; 33:423-
32.

Seidel JS, Henderson D, Tittle S. Priorities for research in emergency medical services for
children: results of a consensus conference. Ann Emerg Med. 1999; 33:206-10.

Astrup G, Sarangarm P, Burnett A. Fixed dose 4-factor prothrombin complex
concentrate for the emergent reversal of warfarin: a retrospective analysis. J Thromb
Thrombolysis. 2018; 45:300-5.



https://www.phe.gov/about/sns/Pages/default.aspx
https://www.ashp.org/Professional-Development/Residency-Information/Residency-Program-Directors/Residency-Accreditation/Accreditation-Standards-for-PGY2-Pharmacy-Residencies
https://www.ashp.org/Professional-Development/Residency-Information/Residency-Program-Directors/Residency-Accreditation/Accreditation-Standards-for-PGY2-Pharmacy-Residencies
https://www.ashp.org/Professional-Development/Residency-Information/Residency-Program-Directors/Residency-Accreditation/Accreditation-Standards-for-PGY2-Pharmacy-Residencies
https://www.bpsweb.org/2017/08/01/bps-announces-emergency-medicine-pharmacy-practice-analysis-taskforce-appointments
https://www.bpsweb.org/2017/08/01/bps-announces-emergency-medicine-pharmacy-practice-analysis-taskforce-appointments
https://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/emergency-care/education-outcomes-goals-objectives-postgraduate-year-two-pharmacy-residencies-em.ashx
https://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/emergency-care/education-outcomes-goals-objectives-postgraduate-year-two-pharmacy-residencies-em.ashx
https://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/emergency-care/education-outcomes-goals-objectives-postgraduate-year-two-pharmacy-residencies-em.ashx

DRAFT ASHP Guidelines on Emergency Medicine Pharmacist Services 43

143.

144.

145.

146.

147.

148.

149.

Weant KA, Bowers RC, Reed J et al. Safety and cost-effectiveness of a clinical protocol
implemented to standardize the use of Crotalidae polyvalent immune fab antivenom at
an academic medical center. Pharmacotherapy. 2012; 32:433-40.

Kaucher KA, Acquisto NM, Broderick KB. Emergency department naloxone rescue kit
dispensing and patient follow-up. Am J Emerg Med. 2018; 36:1503-4.

Groth ME, McMillian WD, Wolfson DL. Pharmacist input into statewide treatment
protocols for emergency medical services. Am J Health Syst Pharm. 2015; 72:61-3.
Lipowski EE. Developing great research questions. Am J Health Syst Pharm. 2008;
65:1667-70.

Zschoche JH, Nesbit S, Murtaza U et al. Development and implementation of procedures
for outpatient naloxone prescribing at a large academic medical center. Am J Health Syst
Pharm. 2018; 75:1812-20.

Trinh TD, Klinker KP. Antimicrobial stewardship in the emergency department. Infect Dis
Ther. 2015; 4(Suppl 1):39-50.

Gernant SA, Snyder ME, Jaynes H et al. The effectiveness of pharmacist-provided
telephonic medication therapy management on emergency department utilization in
home health patients. J Pharm Technol. 2016; 32:179-84.



