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Abstract 
The delivery of care in emergency medicine and first aid environments is fraught with complex 
challenges, including time-sensitive decision-making, high patient acuity, and a lack of prior 
medical history. In these high-stakes settings, medication errors and adverse drug events pose 
significant threats to patient safety. The objective of this literature review is to critically analyze 
and synthesize existing literature on the integration of clinical pharmacy services within 
emergency departments, prehospital care, and disaster response scenarios, evaluating their 
contributions to medication safety and patient outcomes. The literature search was executed 
utilizing databases including PubMed, Scopus, Web of Science, and Google Scholar using 
various combinations of keywords related to clinical pharmacy, first aid, and emergency 
medicine. Key findings indicate that the inclusion of clinical pharmacists reduces medication 
errors by up to 73%, decreases time-to-treatment for time-critical conditions such as sepsis 
and myocardial infarction, and facilitates cost savings. However, their roles in prehospital care 
and disaster management remain underdeveloped and underutilized. In conclusion, the 
integration of clinical pharmacists in emergency and first aid situations yields measurable 
improvements in medication safety and patient care, highlighting the need for broader 
implementation and standardized training protocols. 
Keyword: Clinical Pharmacy; Emergency Medicine; Medication Safety; Prehospital Care; 
Disaster Response. 
 

1. BACKGROUND 
 
The landscape of acute care medicine has undergone a profound transformation over the last 
several decades, evolving from a strictly physician-led model to a highly integrated, 
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interprofessional ecosystem. Within this dynamic environment, the emergency department 
represents one of the most volatile and high-stakes settings in modern healthcare. Clinicians 
operating in these environments are routinely forced to make rapid, life-or-death therapeutic 
decisions based on incomplete clinical histories, volatile hemodynamic parameters, and a 
continuous risk of cognitive overload [1]. Traditionally, the pharmacist functioned as a 
secondary line of defense, situated in a centralized, distributive role far removed from the 
direct bedside where crises unfolded [2]. However, the maturation of clinical pharmacy has 
fundamentally disrupted this paradigm, pushing specialized practitioners directly into the 
frontline environments of emergency medicine, first aid, and prehospital emergency medical 
services [3].    
This shift toward the direct bedside is driven by a massive body of evidence proving that 
specialized pharmacotherapy expertise actively reduces medical errors, improves time-to-
medication delivery, and fosters superior clinical outcomes during critical resuscitations [4]. 
The intersection of clinical pharmacy, first aid, and emergency medicine is not a mere 
convenience of logistics but a structural necessity for patient safety. This document serves as 
a foundational analysis of this clinical convergence, tracing the historical milestones that 
catalyzed the specialty, analyzing the empirical outcomes of pharmacist integration, evaluating 
the expansion of the role into prehospital care and first aid education, and acknowledging the 
systemic barriers that must be navigated to achieve a unified standard of acute care 
pharmacotherapy.   
1.1 The Historical Evolution of Emergency Medicine Pharmacy  
The participation of pharmacists in hospital environments is as old as the institutionalized 
healthcare system in North America, tracing back to the appointment of Jonathan Roberts as 
the first apothecary at the Pennsylvania Hospital in 1752. For much of the nation’s history, 
community-based apothecaries and hospital-based compounders filled a predominantly 
manufacturing and dispensing role. Mid-nineteenth-century treatments relied primarily on 
cathartics, emetics, and simple alkaloidal drugs, leaving little necessity for complex therapeutic 
oversight beyond the largest medical facilities [5]. However, the landscape shifted dramatically 
during the mid-twentieth century. The passage of the 1951 Durham-Humphrey Amendment 
restricted pharmacists to dispensing prescriptions and advising on over-the-counter 
medications, effectively altering their traditional role in direct community prescribing. This 
regulatory pivot inadvertently catalyzed the professionalization of hospital pharmacy, as 
practitioners focused intensely on product safety and standardizing the hospital formulary 
concept [6].    
By the 1970s and 1980s, the clinical pharmacy movement began to take shape, emphasizing 
the application of pharmacological principles directly to patient care rather than mere drug 
preparation. It was during this experimental era that the emergency department was first 
penetrated by clinical pharmacy specialists. In the 1970s, pioneering practitioners like Dr. 
Robert M. Elenbaas at Truman Medical Center in Kansas City, Missouri, demonstrated that 
specialized medication expertise could survive and thrive within the chaotic emergency 
department environment. Although the emergency medicine pharmacist role was formally 
described in the literature as early as 1977, the specialty experienced a sluggish growth period 
for over twenty years, remaining a rarity found only in massive urban academic medical centers 
[6].    
The true catalyst for the massive transformation of emergency medicine pharmacy occurred 
in 2000, following the publication of the landmark report "To Err Is Human" by the Institute 
of Medicine. This report exposed high rates of preventable medication errors in high-intensity 
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areas, isolating the emergency department as one of the most error-prone environments in 
modern medicine. The subsequent 2006 Institute of Medicine publication, "Hospital-Based 
Emergency Care: At the Breaking Point," explicitly advocated for the inclusion of clinical 
pharmacists on the emergency medicine care team to mitigate these errors. These publications 
shifted the perception of the emergency medicine pharmacist from a luxury to an essential 
safety asset, initiating rapid institutional adoption across health systems [3].    
This movement was mirrored by a massive surge in specialized training programs. The first 
accredited postgraduate year two emergency medicine pharmacy residency was established at 
Detroit Receiving Hospital, with only three accredited training positions existing nationwide 
by 2007. Over the subsequent decade and a half, the specialty experienced a parabolic 
trajectory. Formal recognition of emergency medicine pharmacy as the fourteenth pharmacy 
specialty by the Board of Pharmacy Specialties occurred in 2020 [2]. By 2023, specialty 
certification examinations were launched, and by 2025, the volume of accredited residency 
positions surged to over 134 across 113 unique programs, generating a rapidly expanding 
workforce of board-certified practitioners [3].    
To parallel this professional trajectory, a global community of practice began to emerge. While 
emergency medicine pharmacists originally found pockets of community within broader 
medical organizations, the need for a dedicated hub became undeniable. The EmpowerRx 
Conference, founded in 2021 by Dr. Jimmy Pruitt, began filling this void. What started as a 
virtual gathering in 2022 quickly gained momentum, evolving into a successful hybrid 
conference with global reach, drawing attendees from the US, Canada, Australia, Brazil, Saudi 
Arabia, and Great Britain. This collective yearning ultimately led to the formation of the 
Society of Emergency Medicine Pharmacists (SEMP). Built from the ground up by practicing 
professionals across academic centers, community hospitals, toxicology, and global practice, 
SEMP serves as the definitive global voice for the specialty. The organization focuses on 
advancing practice standards, fostering cross-disciplinary collaboration, establishing 
educational leadership through the Journal of Acute Care Pharmacotherapy, and advocating 
for targeted integration within healthcare policies. 
1.2 Core Competencies and Specialty Practice Frameworks    
The maturation of emergency medicine pharmacy has required the development of 
standardized competency frameworks to guide both training and clinical practice. The 
American College of Clinical Pharmacy expects clinical pharmacists to be competent in six 
essential domains: direct patient care, pharmacotherapy knowledge, systems-based care and 
population health, communication, professionalism, and continuing professional development 
[7]. These domains heavily inform the specific tasks performed in emergency medicine, where 
the clinician must possess the experience and skills necessary to educate families, collaborate 
with interdisciplinary teams, and develop rapid therapeutic plans under conditions of limited 
information.    
When the Board of Pharmacy Specialties established the Board-Certified Emergency Medicine 
Pharmacist (BCEMP) designation, they structured the competency evaluation across three 
primary domains. This framework provides a comprehensive overview of what the specialized 
practice entails daily.    

Specialty 
Domain 

Core Competencies and Expected Activities Examination 
Weight 

Patient Care 
and 
Management 

Triage of emergency department patients, collection of 
essential patient history from pre-hospital providers, 
differential diagnosis in low-information settings, care 

75%  
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plan design, preparation and procurement of time-
sensitive therapies, acting as the primary drug 
information source, and ensuring continuity of 
transitions across care levels. 

Practice 
Management 

Detection and reporting of adverse drug events, resolving 
gaps in the medication use process through quality 
assurance activities, maintaining inventory of essential 
medications, developing evidence-based guidelines, 
responding to drug shortages, and participating in 
disaster preparedness planning. 

15%  

Education 
and 
Research 

Providing focused education and mentoring to trainees, 
educating patients and caregivers on high-risk 
medications, evaluating biomedical literature, and 
contributing to published research and guidelines within 
emergency medicine. 

10%  

   
In the fast-paced environment of acute care, a professional must be capable of rapidly 
assessing available patient data to optimize pharmacotherapy, increase efficiency, reduce 
institutional expenditures, and facilitate medication stewardship. These clinicians act as a 
"walking pharmacology book," standing ready to respond to diverse queries regarding dosing, 
drug interactions, and advanced life support algorithms.    
1.3 Bedside Resuscitation and Direct Patient Care 
The integration of clinical pharmacists directly into the emergency department has yielded 
highly positive results across dozens of peer-reviewed analyses [4]. In environments where 
seconds dictate clinical outcomes, having a dedicated specialist managing the procurement, 
calculation, preparation, and administration guidelines of complex pharmacotherapy reduces 
cognitive strain on primary providers [8]. Traditionally, the prescribing and administration 
phases of the medication-use process are the most susceptible to human error in the 
emergency department. By intercepting omissions, incorrect dosages, and administration 
frequency errors before medication is pushed, pharmacists establish an active clinical safety 
net [9].    
A comprehensive systematic review and meta-analysis synthesizing evidence from thirty-one 
studies involving over 13,000 participants evaluated the direct impact of emergency 
department pharmacists on the quality use of medicines. The study indicated that the activities 
of clinical pharmacists reduced the absolute number of medication errors by a mean of 0.33 
per patient. More profoundly, the proportion of patients who experienced at least one 
medication error during their stay was reduced by 73%. This meta-analysis also determined 
that pharmacist involvement correlated with more complete and accurate medication histories, 
an increase in the appropriateness of prescribed medications by 58%, and significantly quicker 
initiation of time-critical treatments [8].    
The value of the emergency medicine pharmacist is perhaps most starkly observed in 
resuscitations and cardiopulmonary resuscitation scenarios. Literature has consistently 
documented that medication errors during active cardiopulmonary resuscitation events are 39 
times more likely to result in patient harm and 51 times more likely to cause death than errors 
occurring in non-resuscitative environments. The dynamic stress of active chest compressions, 
airway management, and high-frequency algorithm changes creates a perfect storm for 
miscalculating drug dosages or pushing the wrong therapeutic agent. Pharmacist participation 
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in cardiopulmonary resuscitation has repeatedly been associated with direct reductions in 
mortality, lower rates of adverse drug reactions, and increased institutional compliance with 
advanced cardiac life support protocols [10].    
By functioning as the primary source of real-time drug information, clinical pharmacists can 
calculate complex weight-based pediatric dosages, prepare continuous infusions such as 
vasopressors or thrombolytics, and ensure that medication administration is documented 
accurately in real time [11].    
Clinical interventions have advanced to the point where pharmacists are assigned specific, 
tactile roles at the point of care during resuscitations. Data from hospital centers that have 
integrated pharmacists directly into the spot of cardiopulmonary resuscitation provide an 
outline of the specific duties performed alongside physicians and nurses.  
   

Cardiopulmonary 
Resuscitation Role 

Specific Clinical Activities and Responsibilities 

Chronological 
Tracking 

Informing the attending doctor of the exact time to administer 
medication or to measure the rhythm of the heartbeat. 

Medical 
Documentation 

Keeping a precise, real-time record of the emergency medical 
treatment and medication sequence. 

Tactical Logistics Handing the doctor or nurse the specific medication ordered 
directly, preventing contamination or confusion. 

Direct Physical 
Intervention 

Performing chest compressions manually depending on the 
situational manpower and the severity of the crisis. 

   
This close physical proximity and highly protocolized task division have proven that each 
member of the team can perform focused duties, creating a more efficient medical unit and 
profoundly preventing medications from being misused.    
Beyond direct code participation, emergency pharmacists play an equally vital role in discharge 
prescription review and post-acute transitions of care [12]. Many patients experience severe 
friction attempting to fill prescriptions after being discharged from an emergency department. 
Common issues include medications that are unavailable or out of stock, prohibitive insurance 
affordability barriers, inaccurate dosing directions, or incomplete insurance prior authorization 
requirements. An evaluative study focusing on outpatient prescription management by 
emergency medicine pharmacists determined that they were able to independently resolve 
hundreds of prescription issues [13]. By resolving these friction points before the patient leaves 
the facility or through centralized triage callback systems, pharmacists directly reduce the 
burden of 72-hour and 30-day emergency department recidivism [14].    
A statistical breakdown of outpatient prescription issues intercepted and resolved by 
emergency medicine pharmacists illustrates the specific clinical and financial barriers patients 
face [12].  
   

Nature of Outpatient 
Prescription Issue 

Proportion of Cases Addressed by Emergency 
Pharmacists 

Uncovered by insurance or 
unaffordable 

28.1%  

Medication unavailable or out of 
stock 

22.0%  
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Dose or direction error 9.8%  

New complaint or symptoms 9.8%  

Controlled medication issue 8.1%  

Patient lost or missing 
prescription 

7.1%  

 
1.4 The First Aid and Community Resilience Intersection 
The integration of pharmacists into the continuum of emergency care also extends deeply into 
community first aid education and public health resilience. While hospital emergency 
departments manage acute clinical presentations, community pharmacies often serve as the 
most accessible healthcare points during a crisis. Pharmacists possess a unique depth of 
knowledge regarding medication side effects, potential interactions, and proper dosages, 
placing them in a prime position to inform individuals about how existing medication regimens 
may impact their ability to respond in an emergency [15].    
In the context of first aid, professionals fulfill several educational and logistics roles that bridge 
the gap between community members and trained responders. For example, regarding allergy 
and anaphylaxis, they educate patients on the vital importance of carrying and utilizing 
epinephrine auto-injectors and how bystanders can intervene effectively in the event of a 
severe allergic reaction. They assist customers in building tailored first aid kits for home, travel, 
or outdoor use, explaining the proper use of specialized supplies such as antiseptic ointments, 
gauze pads, and over-the-counter pain relievers [16].    
Furthermore, they act as powerful advocates for community health initiatives. Pharmacists 
actively promote awareness and usage of automated external defibrillators (AEDs) in places 
like gyms, offices, and schools, and they routinely inform the public about local training 
programs. By serving as trusted figures, they use their accessibility to promote the importance 
of formal cardiopulmonary resuscitation certification and hands-on first aid training, ultimately 
making communities more resilient in the face of sudden medical emergencies [17].    
1.5 The Prehospital Frontier and Tactical Field Collaboration 
As the efficacy of clinical pharmacy in the stationary environment of the emergency 
department has been established, an emergent frontier has begun to bridge the gap between 
hospital operations and the field: prehospital emergency medical services. This extension 
acknowledges that the continuum of care does not begin at the hospital doors but rather at 
the scene of the trauma or medical crisis. However, executing procedural change in the field 
presents profound challenges. Ambulance environments are incomparable to hospital wards; 
space is tightly restricted, movement is kinetic, temperature controls are variable, and clinical 
personnel are limited to a crew of two or three prehospital providers [18].    
A pioneering initiative designed to tackle these exact complexities is the introduction of clinical 
pharmacist consulting roles within established prehospital operations, exemplified by the 
model active at Hennepin Emergency Medical Services in Minnesota. This specific prehospital 
consulting model bridges the gap between traditional hospital pharmaceutical paradigms and 
tactical in-field response. A central mechanism of this integration includes the physical 
participation of pharmacists on ambulance ride-alongs with paramedics, as well as maintaining 
open-door office consultations for continuous support.    
The prehospital pharmacist addresses unique structural challenges. While a modern emergency 
department may possess hundreds or thousands of distinct medications, standard ambulances 
are typically limited to an inventory of only around 30 agents. This restriction forces 
pharmacists to identify creative, highly safe, and cost-effective alternatives when supply chain 
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shortages or stocking limitations render standard therapies unavailable. Furthermore, physical 
storage within a transit vehicle demands highly specific logistical considerations. Medications 
must be stored in crash-safe containers to prevent breakage in transit, and environmental 
factors such as light exposure and thermal instability must be carefully managed.    
An example of functional prehospital innovation orchestrated by clinical pharmacists involves 
the deployment of tranexamic acid, a medication vital for mitigating massive bleeding in 
trauma victims. Traditionally, administering this medication in the field was a cumbersome 
process, requiring paramedics to manipulate vials and mix them into saline bag drips while 
operating in an active transport vehicle. Recognizing that this process cost precious energy, 
time, and introduced needle-stick risk, the clinical pharmacy team facilitated the procurement 
of pre-made, standardized solutions that were easier to store, required fewer steps to 
administer, and remained financially prudent for the health system.    
Another profoundly effective area of prehospital integration involves the management of 
polypharmacy and falls among older adults. Research exploring the feasibility of referral 
pathways has enabled ambulance staff to connect discharged patients directly to primary care 
pharmacists. In these models, ambulance clinicians identify poor medicines management, 
stockpiling, or the presence of expired medications as key indicators of falls risk. While over 
half of referrals in early studies did not result in a completed review due to systemic capacity 
barriers, most referrals initiated by paramedics (77.4%) were deemed clinically appropriate by 
the reviewing pharmacists. By utilizing established frameworks such as PrescQIPP and 
STOPPFall, pharmacists can review lists of falls-risk-increasing drugs (FRIDs), particularly 
psychotropics, and recommend deprescribing to improve long-term outcomes [19].    
1.6 Disaster Medicine and Humanitarian Interventions 
Beyond routine emergency response, a highly specialized application of clinical pharmacy 
exists within disaster medicine and international humanitarian frameworks. When disasters 
strike—whether sudden weather events like Hurricane Katrina or the Calgary floods, or 
massive biological crises like global pandemics—pharmaceutical supply chains are among the 
first infrastructures to fracture. For decades, the acknowledged role of a pharmacist in a 
disaster was strictly limited to logistics: locating, transporting, and rationing medications to get 
them where they were needed [20].    
However, recent historical precedents have revealed a steady expansion in the scope of 
practice adopted by pharmacists during crises. During Hurricane Katrina in 2005, the absence 
of accessible medical providers forced emergency legislation to temporarily extend 
pharmacists' scope of practice to include independent clinical assessment and the prescribing 
of 30-day emergency medication supplies. Similar expansions of clinical autonomy occurred 
in Canada during the Slave Lake and Fort McMurray wildfires, where pharmacists in military 
field hospitals were specifically tasked with triaging, assessing, and prescribing for displaced 
populations rather than merely filling prescriptions [20].    
International organizations have actively pushed for the formal integration of pharmacists into 
global emergency management plans. The International Pharmaceutical Federation advocates 
actively for clinical pharmacists to have increased representation within the strategic planning 
frameworks dictated by the World Health Organization and the United Nations. The 
Federation's HumanityRx programme specifically addresses the need for pharmacists to be 
capable of managing collapsed supply chains, ensuring medical access to vulnerable 
populations, and performing mass dispensing functions [21].    
Despite the clear necessity of these clinical practitioners during a crisis, significant deficits in 
training and planning infrastructure remain. In mixed-methods surveys and systematic reviews 
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evaluating pharmacists' roles in disaster preparedness and response, severe gaps in institutional 
integration have been identified. Specifically, 68% of surveyed pharmacists reported limited 
training in disaster-specific protocols, and 72% cited inadequate inclusion in emergency 
response planning teams. These statistics reveal a critical failure in healthcare systems. The 
very practitioners capable of managing medication stockouts, mitigating mass casualties 
through rapid triage, and adjusting therapeutic regimens on the fly are frequently left out of 
the planning tables that dictate disaster operations. Bridging this gap requires healthcare policy 
development and dedicated interprofessional simulation exercises that place the emergency 
medicine pharmacist at the center of disaster frameworks [22].    
1.7 Navigating Barriers to Integration and Forging a Unified Future 
While the clinical and operational benefits of integrating pharmacists into acute care are 
overwhelmingly clear, establishing, maintaining, and scaling these programs faces multiple 
systemic hurdles. Interdisciplinary collaboration is a tedious process governed by deep-rooted 
hierarchical structures, historical professional silos, and severe discrepancies in administrative 
funding [23].    
One of the most pervasive barriers to the expansion of emergency medicine pharmacy services 
is the lack of adequate funding and institutional reimbursement structures. Because clinical 
activities—such as drug consultation, prospective order review, and active participation in 
resuscitation events—do not generate the traditional billable product associated with standard 
pharmacy dispensing, hospital leaders are frequently hesitant to fund dedicated emergency 
department pharmacist full-time equivalents [23]. Overcoming this requires continuous 
advocacy and data-driven justification summaries presented to hospital administrations, 
specifically translating prevented medication errors and reduced length of stay into 
institutional cost avoidance [24].    
Another layer of friction involves interprofessional education and role clarity. Communication 
breakdowns between pharmacists, physicians, and nurses remain among the top contributors 
to therapeutic errors in high-acuity environments. Differences in professional language, 
unclear lines of communication, and clinical hierarchies can make pharmacists hesitate to 
intercede when they notice a prescribing omission or dosage error. Solving this dynamic 
requires proactive interprofessional education programs where emergency medicine residents, 
nursing trainees, and pharmacy residents train alongside one another in simulation 
environments, establishing clear professional trust and shared closed-loop communication 
habits [25].    
Finally, the regulatory environment governing emergency pharmacy remains highly 
fragmented. While all 50 states in the United States permit pharmacists to engage in 
collaborative practice agreements, the actual level of authorized clinical services, required 
oversight, and true prescribing autonomy differ drastically from state to state. In some 
jurisdictions, pharmacists have full prescribing privileges over specific medication classes or 
can independently manage antimicrobial stewardship and late culture reviews for discharged 
emergency department patients. In other jurisdictions, their hands are legally tied, forcing them 
to function strictly in an advisory role [26].    
Additionally, emergency medicine pharmacists remain vastly underrepresented as authors on 
guidelines, policies, and work products from national emergency medicine organizations. This 
structural exclusion highlights a barrier that must be overcome to drive the continued 
advancement of the specialty. Expanding standardized collaborative practice agreements and 
advocating for state-level legislative uniformity will be critical in unlocking the full clinical 
potential of the specialty.    
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The primary purpose of this review is to evaluate the clinical, operational, and financial impacts 
of embedding pharmacists into emergency and first aid scenarios. By reviewing studies across 
emergency departments, ambulance services, and disaster response operations, this analysis 
seeks to understand the causal mechanisms through which pharmaceutical expertise alters 
patient trajectories. It specifically addresses how clinical pharmacists contribute to medication 
safety, optimize rapid response times, and influence overall patient outcomes. To provide 
academic depth, this review seeks to answer the following research questions: 
1. How does the active involvement of clinical pharmacists in emergency departments alter 
the rate and severity of medication errors compared to traditional physician-led care? 
2. What specific barriers impede the broader implementation of clinical pharmacists in 
prehospital ambulance services and mass casualty response protocols? 
3. To what extent do pharmacist-led medication reconciliations and reviews in the emergency 
department translate into reduced healthcare costs and improved longitudinal patient 
outcomes? 
 

2. LITERATURE SEARCH STRATEGY 
 
To construct a comprehensive and academically rigorous synthesis of the literature, a 
systematic search was performed across multiple leading academic databases. The databases 
utilized for the retrieval of source material included PubMed, Scopus, Web of Science, and 
Google Scholar. The query strategies were built using combinations of primary search terms 
to capture relevant publications detailing the intersection of clinical pharmacy and emergency 
medical services. Specific search strings utilized across the databases included phrases such as 
"clinical pharmacy AND emergency medicine," "pharmacist AND first aid," and "medication 
safety AND emergency care." 
The selection of literature placed a strict emphasis on peer-reviewed journals specializing in 
emergency medicine, clinical pharmacy, and public health. Furthermore, technical reports and 
policy guidelines from authoritative international bodies, including the World Health 
Organization and the Centers for Disease Control and Prevention, were incorporated to 
provide global context on medication safety initiatives. To evaluate a broad range of evidence, 
the synthesis included systematic reviews, meta-analyses, and both prospective and 
retrospective clinical studies. All materials analyzed were published before the year 2025 to 
align with the requisite timeline parameters specified for this review. To ensure the highest 
quality of analytical synthesis, studies with insufficient documentation or missing data linkage 
were excluded from the critical evaluation.    
 

3. THEMATIC LITERATURE REVIEW 
 
3.1 Clinical and Operational Integration in the Emergency Department 
Clinical pharmacists in the emergency department perform a dual role that encompasses both 
prospective clinical decision support and retrospective quality assurance [27]. During active 
patient management, pharmacists provide real-time order verification, considering the 
patient's specific indication, weight, organ function, known allergies, and potential drug 
interactions [28]. In environments where a delay of minutes can alter a patient's trajectory, the 
physical presence of a pharmacist at the bedside eliminates the communication lag associated 
with traditional centralized pharmacy verification [29]. This ensures that high-risk medications, 
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such as thrombolytics, anticoagulants, insulin, and vasoactive infusions, are dosed accurately 
and administered promptly.    
A major operational benefit of this integration is the reduction of medication errors. 
Emergency department care is often fragmented, with patients arriving with incomplete 
medical histories or under the influence of acute trauma and stress. Studies indicate that 
medication discrepancies are reported in as many as 80% of hospitalized patients, while general 
medication errors can occur in up to 60% of emergency department patients. Clinical 
pharmacists mitigate these risks by conducting best possible medication histories and 
performing medication reconciliation at the point of admission. By cross-referencing patient 
interviews with community pharmacy records and prior electronic health records, pharmacists 
correct therapeutic omissions and dosing inaccuracies that might otherwise persist through 
the patient's hospital stay [30].    
The evidence supporting the efficacy of emergency department pharmacists in reducing errors 
is extensive and robust [31]. Systematic reviews have synthesized data from thousands of 
patient encounters to characterize these safety benefits. For example, studies demonstrate that 
placing a pharmacist in the emergency department reduces identified medication errors by 
78% and can decrease rehospitalization by 5%. Further meta-analytic evidence indicates that 
pharmacist-provided interventions reduce the proportion of patients experiencing at least one 
medication error by 73% and increase the appropriateness of prescriptions by 58% [8].    
To comprehend the landscape of errors occurring in acute care, a large-scale analysis of serious 
medication errors reported to the Pennsylvania Patient Safety Reporting System over a decade 
examined 250 reports of serious medication error events in the emergency department. The 
data outlines the distribution of error types, emphasizing the importance of dedicated 
pharmacological oversight at the point of ordering and administration [32].    
 

Medication Error Type Percentage of Reports 

Overdose (Wrong Dose) 42.0% 

Wrong Route 17.2% 

Drug Name or Storage Confusion 12.8% 

Contraindicated Drug (Known Allergy or Disease State) 10.0% 

Wrong Patient 5.6% 

Delayed or Missed Dose 4.4% 

   
The prevalence of overdoses and wrong-route errors highlights a critical operational 
vulnerability in the emergency department. When physicians and nurses are managing 
competing resuscitation priorities, cognitive load is maximized, leading to errors in dose 
calculations and administration techniques. The integration of pharmacists as active bedside 
team members directly targets these vulnerabilities. Pharmacists are uniquely positioned to 
intercept prescription errors before patient harm occurs, recognize adverse drug events that 
other providers may have missed, and support nursing staff in preparing and diluting 
medications safely [27].    
Beyond safety, emergency department pharmacists actively engage in therapeutic optimization. 
In some settings, pharmacists review post-discharge cultures to modify antimicrobial regimens 
and ensure compliance, which directly reduces return visits and subsequent admissions. They 
also provide patient education and counseling for high-alert medications, such as oral 
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anticoagulants and adrenaline auto-injector devices, bridging the gap between hospital 
treatment and outpatient compliance [33].    
 
3.2 Pharmacist Contributions to High-Acuity Resuscitation and Critical Care 
The contributions of clinical pharmacists become most critical during high-acuity resuscitation 
events, including cardiac arrest, major trauma, and severe sepsis. In these scenarios, cognitive 
load is exceptionally high and the margin for error is virtually nonexistent. The physical 
presence of a pharmacist in the resuscitation bay alleviates task distribution burdens by 
allowing physicians and nurses to remain focused on procedural and diagnostic priorities while 
the pharmacist manages the complex logistics of medication preparation and dosing 
calculations.    
3.2.1 Sepsis Management: The Race Against Time 
Sepsis is a life-threatening medical emergency and a leading cause of morbidity and mortality 
worldwide. Clinical guidelines, such as those established by the Surviving Sepsis Campaign, 
emphasize that managing sepsis is an emergency where time to antibiotic administration is 
directly correlated with survival [34]. Literature indicates that patient survival rates decrease by 
7.6% for every hour that appropriate antimicrobial therapy is delayed [35]. Consequently, 
protocols dictate that broad-spectrum antibiotics should be administered within one hour of 
recognizing sepsis or septic shock.    
Pharmacists are uniquely equipped to navigate the therapeutic challenges of achieving this 
rapid turnaround. They quickly evaluate patient allergies, renal function, and local hospital 
antibiograms to assist providers in selecting the most appropriate empiric agents. Studies 
evaluating pharmacist involvement in sepsis response teams consistently demonstrate 
improved metrics across various clinical parameters [36]. The specific impact of pharmacist 
involvement on sepsis bundle compliance and antibiotic administration times is presented in 
the following table.    
 

Sepsis Care Metric Without 
Pharmacist 
Intervention 

With Pharmacist 
Intervention 

Statistical 
Significance 

Appropriate empiric 
antibiotic selection 

57.5% 86.0% p<0.01 

Median time to antibiotic 
administration 

0.88 hours 0.61 hours p=0.001 

Meeting 1-hour goal for 
antibiotics 

72.0% 88.0% p=0.0097 

Antibiotic appropriate 
selection (Alternative 
Study) 

81.0% 97.0% p=0.0008 

   
This data indicates a clear cause-and-effect relationship where the physical proximity and 
dedicated focus on pharmacological protocols by a pharmacist remove the operational 
bottlenecks that frequently delay antibiotic administration in busy emergency departments 
[29]. By standardizing the workflow and deploying clinical staff pharmacists utilizing specific 
vancomycin dosing nomograms and antibiotic selection trees, hospitals can maintain high 
accuracy even during peak surge times. In a retrospective cohort study assessing the accuracy 
of clinical staff pharmacists' antibiotic selection using an algorithm, pharmacists correctly used 
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the antibiotic selection algorithm in 98% of instances and the vancomycin dosing nomogram 
in 94% of instances, proving that protocol-driven pharmacist engagement can achieve highly 
reliable results [35].    
3.2.2 Cardiac Arrest and Trauma Resuscitation 
The expanding role of emergency medicine pharmacists is also highly visible in cardiac arrest 
and trauma resuscitation [37]. During advanced cardiovascular life support scenarios, 
pharmacists prepare medications at the bedside, track the timing of epinephrine doses, and 
calculate appropriate concentrations of antiarrhythmic infusions. Scoping reviews of literature 
concerning pharmacist involvement in these high-acuity events indicate that their presence is 
associated with improved compliance with advanced cardiovascular life support guidelines and 
reduced medication errors [38].    
In trauma care, pharmacists optimize the management of time-critical therapies. Pharmacist 
presence has been shown to decrease the time to the first analgesic in trauma patients and 
reduce the time to administration of prothrombin complex concentrates in patients 
experiencing life-threatening bleeding while on anticoagulants. During rapid sequence 
intubation, clinical pharmacists accelerate the preparation and administration of induction 
agents and paralytics, which reduces the time to secure the patient's airway and minimizes the 
risk of hypoxia or cardiovascular collapse. These findings suggest that the pharmacist is not 
merely a supportive figure but a core driver of efficiency and safety during resuscitations [39].    
3.3 Bridging the Gap: Integration into Prehospital Care and Ambulance Services 
The traditional scope of clinical pharmacy has stopped at the hospital doors, leaving 
paramedics and emergency medical technicians to manage complex pharmacological decisions 
in isolation. However, an emerging movement seeks to bridge the disconnect between facility-
based pharmaceutical expertise and field operations. Collaborative efforts between ambulance 
services and clinical pharmacists have revealed that prehospital care is a crucial continuum 
where medication safety can be dramatically enhanced.    
3.3.1 Operational Logistics in Prehospital Settings 
The challenges paramedics face in the field differs fundamentally from those encountered in 
the controlled environment of a hospital. While a hospital emergency department may have 
access to hundreds of medications stored in climate-controlled, computerized dispensing 
cabinets, an ambulance formulary is typically restricted to approximately 30 medications 
carried in bags or secure compartments [40]. Paramedics are required to dose these 
medications accurately under extreme environmental stress, often without real-time electronic 
clinical decision support.    
Clinical pharmacists consulting with emergency medical services bridges this gap by offering 
practical, actionable solutions tailored to the field. In agencies such as Hennepin EMS in 
Minnesota, dedicated clinical pharmacists participate in ambulance ride-alongs and host open-
door consultations to understand field dynamics. This hands-on engagement allows 
pharmacists to witness storage limitations and the physical difficulties of medication 
preparation in a moving vehicle [41].    
A notable example of this collaboration involves the administration of tranexamic acid for 
massive hemorrhage. Historically, prehospital protocols required paramedics to mix vials of 
the medication with a saline bag drip, a process that was cumbersome and involved multiple 
needles and steps in a chaotic environment. By identifying this operational friction, clinical 
pharmacists were able to source and implement a pre-made solution that was easier to store, 
safer to administer, and financially prudent [42].    
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Pharmacists also provide critical guidance on medication storage logistics. Medications carried 
in ambulances are subject to vibrations, extreme temperature fluctuations, and variable light 
exposure, all of which can degrade active ingredients. Pharmacists offer expertise on the 
stability of emergency medications under these conditions, ensuring that paramedics are 
utilizing potent, effective drugs during resuscitations. Furthermore, during national drug 
shortages, pharmacists collaborate with emergency medical services medical directors to 
identify safe, therapeutically equivalent alternatives, preventing gaps in prehospital care 
capability [43].    
Beyond inventory management, clinical pharmacists drive innovative practices in 
pharmacological interventions in the field. At Hennepin EMS, studies guided by clinical 
pharmacists have explored sodium nitrate overdose management, the initiation of 
buprenorphine in prehospital settings, and the use of oral risperidone by emergency medical 
services providers. The introduction of oral risperidone for mild-to-moderately agitated 
patients on scene provides an effective alternative to intramuscular or intravenous drugs that 
involve needles or physical restraints. This establishes trust with the paramedic and allows the 
patient to calm down by the time they arrive at the receiving hospital, ensuring a smooth 
transition to the emergency department care [44].    
3.3.2 Pharmacy in Flight: The Air Ambulance Model 
The most progressive manifestation of this expanding role is the inclusion of pharmacists 
directly on critical care transport platforms. In 2020, Mississippi AirCare, a statewide air 
ambulance program, pioneered this model by adding a dedicated critical care pharmacist to 
their interprofessional flight team, marking the first known addition of its kind in the United 
States [45].    
Transporting critically ill patients between facilities, often termed specialty care transport, 
requires continuous, advanced pharmacological management. Patients on these flights 
frequently require active titration of vasoactive drips, continuous sedation, and complex 
antibiotic regimens [46]. The Mississippi AirCare flight pharmacist carries a specialized 
pharmaceutical stock exceeding $100,000 on the helicopter, allowing advanced therapies to 
begin or continue seamlessly during transport. The presence of a critical care pharmacist in 
this setting ensures high-level antimicrobial stewardship, precise medication preparation, and 
expert consultation during bedside-to-roadside transfers. The pharmacist also assists with 
education provided to crew members, creating new policies that save the program money 
without decreasing the need for intravenous push antibiotics [47].    
3.4 Community Paramedicine and Mobile Integrated Health 
The evolution of emergency pharmacy also intersects with mobile integrated health and 
community paramedicine programs [48]. These programs are designed to provide in-home 
care to vulnerable patients, particularly those with complex chronic diseases at high risk of 
hospital readmission [49]. Transitions of care from the emergency department to the home 
represent high-risk periods where medication-related harm frequently occurs [50].    
Patients discharged from the emergency department often leave with new prescriptions, 
modified treatment plans, and incomplete understanding of their therapies. For elderly 
populations managing polypharmacy, the phenomenon of "the bag"—referring to a bag full 
of current, discontinued, and expired medications accumulated over years—poses a severe 
hazard. Paramedics visiting these patients in their homes are skilled in physical assessment but 
are not extensively trained in complex pharmacology and adverse effect profiles [51].    
Integrating pharmacists into community paramedicine teams directly addresses these 
vulnerabilities. In programs piloted by Eskenazi Health and the University of Maryland, 
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multidisciplinary teams comprising a paramedic, a pharmacist, and a social worker conduct 
home visits for patients with conditions like heart failure. During these visits, the pharmacist 
reviews the patient's actual medication bottles, cross-references them with electronic health 
records, identifies drug-related problems, and assesses medication adherence utilizing 
validated research tools [48].    
To maximize the impact of these interventions, screening for patients at greatest risk upon 
presentation and discharge is essential. Predictive tools identify characteristics correlated with 
medication-related problems across the continuum of care [52]. The clinical parameters 
predicting these problems are presented in the following table.    
 

Characteristic Predicting Medication-
Related Problems 

Odds Ratio 
(OR) 

95% Confidence 
Interval 

At ED Presentation 
  

Patient self-administers regular 
medications 

7.95 3.79–16.65 

Carer assists with medication 
administration 

15.46 6.52–36.67 

Health-professional administers 
medications 

5.01 1.77–14.19 

At ED Discharge 
  

Potential medication adherence issue 6.80 3.97–11.64 

Stay in ED >8 hours 3.23 1.47–7.78 

Difficulties reading labels 2.33 1.30–4.16 

Medication regimen changed in ED 3.91 2.43–6.30 

   
Understanding these predictors allows community paramedicine teams to target high-risk 
patients proactively. The odds ratios reveal that patients requiring assistance with 
administration or presenting with adherence issues are at significantly higher risk for adverse 
drug events post-discharge [52].    
Studies evaluating mobile integrated health interventions demonstrate marked improvements 
in health outcomes [49]. For example, in a retrospective analysis of patients served by a mobile 
integrated health program in West Baltimore, the pharmacist identified at least one 
medication-related problem in 80.4% of visited patients, with several severe enough to have 
precipitated an emergency department visit or hospital readmission if left unresolved. 
Furthermore, the prescription first-fill rate—measuring how many patients pick up new 
medications within a month of discharge—improved to nearly 90% for enrolled patients 
compared to less than 70% for non-enrolled individuals [50]. These interventions alleviate the 
strain on hospital resources and reduce emergency department overcrowding by preventing 
readmissions.    
3.5 The Economic Architecture of Emergency Pharmacy Services 
Despite overwhelming evidence demonstrating that emergency department pharmacists 
improve clinical outcomes, justifying the expansion of these services often requires a sound 
financial rationale [53]. While pharmacists avert massive costs by preventing adverse drug 
events and readmissions, these are categorized as cost avoidance rather than direct revenue 
generation. This reality makes it difficult to secure administrative funding during economically 
challenging times [54].    
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To counter this, rigorous pharmacoeconomic modeling has been developed to demonstrate 
institutional value. Cost studies show that emergency medicine pharmacists generate 
substantial savings [55]. For instance, a framework categorized pharmacist interventions into 
domains including adverse drug event prevention, resource utilization, hands-on care, and 
individualization of patient care. By applying probability variables regarding the likelihood that 
a consequence would have occurred without intervention, researchers estimated the avoided 
costs [56].    
A summary of pharmacoeconomic data representing the financial impact of clinical 
pharmacists in emergency and acute care settings is provided in the following table. 
 

Economic Parameter Evaluated Financial Finding Context and Scope 

Estimated annual total cost 
avoidance 

$401,040 Per pharmacist based on 240 
shifts 

Mean cost avoidance per 
intervention 

$161.10 Conservative probability 
estimate 

Cost-benefit ratio per invested 
euro 

€2.48 to €24.20 Range across European ICU 
studies 

Annual savings per emergency 
department 

$1.7 to $3.1 million US hospital evaluations 

Incremental cost vs benefit in 
Spain 

Cost: €20.23 / Benefit: 
€3.46 

Observational prospective 
study 

Net labor costs vs savings 
(Netherlands) 

Cost: €138 / Saved: 
€61 

Junior pharmacist per 6 
months 

   
The variation in data across international studies is driven by differing healthcare structures 
and research methodologies. European studies often reflect a narrower scope, such as the 
Dutch evaluation focusing specifically on junior pharmacists performing medication reviews 
for recognized adverse drug events, compared to comprehensive US frameworks measuring 
all interventions during active emergency shifts. Nevertheless, the overarching trajectory 
supports that dedicated pharmacist staffing in emergency departments provides financial 
justification by reducing errors, eliminating antibiotic redundancies, and decreasing hospital 
length of stay.    
4. Critical Analysis and Research Gaps 
A thorough critique of the existing literature surrounding clinical pharmacy in emergency 
medicine reveals several critical research gaps and methodological limitations. Most published 
studies are composed of observational analyses, pre-post interventional cohorts, and 
retrospective reviews [57]. There is a pronounced shortage of large-scale, multicenter 
randomized controlled trials assessing the hard clinical outcomes of pharmacist integration 
[58]. Without strictly randomized allocations, residual confounding remains highly probable, 
as hospitals may purposefully enroll medically complex or older patients into pharmacist-led 
arms, skewing the comparative analysis [59].    
Furthermore, distinct geographical gaps limit the generalizability of the current evidence. The 
establishment of emergency medicine pharmacists and interdisciplinary charting models is 
highly concentrated within high-income Western countries, particularly the United States and 
the United Kingdom [60]. In contrast, the roles and educational models of clinical pharmacists 
in developing nations and low-to-middle-income countries are still severely underdeveloped 
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[61]. For example, studies from China and Egypt highlight that hospitals often lack the 
pharmaceutical care capacity to deploy pharmacists full-time in direct clinical therapy due to 
staffing shortages and insufficient institutional training programs [62]. These regions face 
compounding challenges, including weak regulatory frameworks and an overall lack of 
awareness regarding the clinical utility of pharmacists among other healthcare professionals 
[63].    
Additionally, research concerning the specific impacts of pharmacist integration within 
ambulance services and prehospital critical care is extremely scarce. While simulation data and 
qualitative interviews indicate that paramedics value pharmacist involvement, heavy reliance 
on small sample sizes leaves the long-term clinical and economic efficacy of such 
collaborations unproven [64]. Finally, training gaps in emergency pharmacology and 
toxicology are evident, as clinical pharmacy curriculums in many regions do not adequately 
prepare professionals for the fast-paced, high-risk demands of emergency medicine. Future 
research should actively prioritize the execution of randomized controlled trials focusing on 
hard endpoints, evaluate the integration of pharmacists in developing health systems, and 
explore the long-term clinical impacts of community paramedicine pharmacist partnerships.    
 

5. DISCUSSION 
 
The synthesis of literature highlights a compelling cause-and-effect relationship between the 
integration of clinical pharmacists and the improvement of therapeutic quality in emergency 
settings. Pharmacists reduce medication errors primarily by placing successive, series of layers 
of safety safeguards across transitions of care, effectively executing a Swiss cheese model of 
defense against human error [65]. The presence of pharmacists at the bedside provides 
physicians with real-time pharmacological consultations that actively prevent the prescription 
of contraindicated drugs and inappropriate doses [27].    
An interesting contradiction arises when comparing the vast reductions in medication errors 
against the relatively unchanged clinical outcomes like mortality and emergency department 
revisits reported in some studies [66]. This inconsistency likely stems from the inherently high 
complexity of the patients entering emergency departments. Often, patient mortality in 
emergency scenarios is driven by the severity of the primary injury or advanced disease 
progression rather than intercepted medication misadventures. However, the consistent 
improvements in surrogate outcomes—such as the rapid administration of anticoagulants, 
antibiotics, and analgesia—solidify the clinical value of pharmacists in preventing physiological 
deterioration [67].    
Linking these findings to clinical practice requires a fundamental shift in how hospitals view 
pharmaceutical staff. Pharmacist presence cannot be viewed as a luxury but as a necessary 
component of high-quality trauma and emergency care. Expanding the pharmacist's role into 
mass casualty planning and prehospital systems represents a critical step forward in addressing 
modern healthcare vulnerabilities [68]. High-risk situations require standard protocols, and 
leaving pharmacists out of active disaster planning represents a major institutional failure that 
compromises healthcare resilience. Effective integration requires breaking down existing 
communication gaps and establishing role clarity to foster mutual trust between medical 
officers, nurses, and pharmacists [60].    
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6. CONCLUSION 
 
The active integration of clinical pharmacy in first aid and emergency medicine serves as a 
potent vehicle for reducing medication errors and optimizing patient care trajectories. The 
review of the literature proves that emergency department pharmacists shorten times to critical 
therapies, minimize antibiotic overprescribing, and yield massive cost savings by preventing 
adverse drug events. Despite these clear advantages, their deployment within disaster response 
protocols and prehospital care models remains critically underdeveloped.    
The historical isolation of pharmacists in central pharmacies deprives the care team of vital 
pharmacological support during active resuscitations where split-second dosing decisions are 
paramount. By contrast, placing pharmacists directly at the bedside shifts the medical paradigm 
toward collaborative charting and active error trapping. The evidence heavily favors this team-
based model, particularly for geriatric populations dealing with polypharmacy and critical care 
patients requiring immediate antibiotic or thrombolytic therapies.    
To maximize the benefits of pharmaceutical expertise in emergency systems, several policy 
and educational shifts are highly recommended. First, healthcare policymakers must enforce 
regulations mandating the inclusion of clinical pharmacists within emergency departments and 
establish concrete guidelines defining their responsibilities during mass casualty incidents. 
Second, the funding for disaster stockpiles must be subsidized by federal or state grants to 
relieve the heavy financial burden on internal pharmacy budgets, ensuring that hospitals hold 
adequate reserves of life-saving antidotes and rapid sequence intubation agents. Third, 
specialized emergency pharmacology and toxicology training programs must be developed, 
particularly within developing nations, to bridge current geographic gaps and improve overall 
pharmaceutical care capacity. Finally, healthcare systems should actively integrate clinical 
pharmacists into emergency medical service teams to guide prehospital protocols, decreasing 
the cognitive burden on paramedics during high-stress field operations. By advancing these 
integration initiatives, healthcare networks can successfully build a highly collaborative, safer 
environment for acutely ill patients.    
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