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Abstract

The contemporary landscape of global health is increasingly defined by its volatility, characterized by a
rising frequency of mass casualty incidents (MClIs), pandemics, and complex humanitarian emergencies.
This research paper presents an exhaustive, scholarly analysis of the critical intersection between pre-
hospital emergency care, pharmaceutical supply chain resilience, diagnostic laboratory networks, and
national health security governance. Moving beyond the traditional, siloed approach to disaster
management, this study elucidates the distinct yet deeply interdependent roles of Emergency Medical
Technicians (EMTs), pharmacy professionals, and laboratory scientists within the broader architecture of
health security systems. Through a rigorous examination of peer-reviewed literature, World Health
Organization (WHO) frameworks, Centers for Disease Control and Prevention (CDC) guidelines, and
Federal Emergency Management Agency (FEMA) structures, the paper constructs a theoretical and
practical model for interprofessional integration.

Special emphasis is placed on the operational dynamics of the Incident Command System (ICS), the
management of the Strategic National Stockpile (SNS), and the pivotal role of the Laboratory Response
Network (LRN) in rapid pathogen confirmation. Furthermore, the paper analyzes the Saudi Red Crescent
Authority (SRCA) and the Saudi Public Health Authority (Weqaya) as models of national integration,
examining their mandates, logistical coordination, and advanced mobile diagnostic capabilities during the
Hajj pilgrimage. The analysis reveals that while EMTs provide the critical "platinum ten minutes" of
physiological stabilization, and pharmacists ensure therapeutic continuity, it is the laboratory that provides
the "diagnostic intelligence" required to target the response effectively. The study identifies significant
structural barriers to integration, including data silos, rigid scopes of practice, and a lack of joint simulation
training. It concludes by proposing a modernized framework that prioritizes digital interoperability and the
strategic inclusion of pharmacy and laboratory professionals in command structures to advance patient
safety and system resilience.

Keywords: Health Disaster Management, Emergency Medical Technicians, Pharmacy Practice, Clinical
Laboratories, Public Health Authority (Weqaya), Health Security, Saudi Red Crescent Authority.
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1. Introduction
1.1 The Evolving Landscape of Health Security

In the twenty-first century, the concept of health security has transcended the traditional boundaries of
clinical medicine and public health to become a central pillar of national security and international stability.
The World Health Organization (WHO) defines health security as the activities required, both proactive and
reactive, to minimize the danger and impact of acute public health events that endanger the collective health
of populations [1]. This definition acknowledges that threats—whether biological, chemical, radiological,
or natural—do not respect geopolitical borders or bureaucratic divisions. The emergence of novel
pathogens, the intensification of climate-related disasters, and the persistent threat of asymmetric terrorism
have necessitated a paradigm shift from reactive disaster response to proactive health security risk
management [2].

The International Health Regulations (2005) (IHR) represent the binding legal instrument that
operationalizes this concept globally. The IHR mandates that 196 States Parties develop and maintain core
capacities to detect, assess, notify, and report events, thereby creating a legal obligation for integrated
response systems [1]. However, the operational reality often lags behind these diplomatic frameworks.
Historically, disaster management has been fragmented, with pre-hospital services (EMS/EMTs), in-
hospital clinical services, and logistical support (pharmacy) operating in parallel rather than as a cohesive
unit. This fragmentation creates systemic vulnerabilities, often described by the "Swiss Cheese Model" of
accident causation, where the holes in various layers of defense align to permit catastrophic failure. In the
context of health disaster management, these holes represent gaps in communication, supply chain failures,
and a lack of role clarity between first responders and therapeutic specialists.

1.2 Theoretical Frameworks of Disaster Management

To understand the necessity of integration, one must examine the theoretical underpinnings of disaster
management. The field has evolved from a "Civil Defense" model, focused on nuclear threats and top-down
command, to an "All-Hazards" approach, which recognizes that while the causes of disasters vary, the
response requirements—command, control, communication, and coordination—remain constant [3].

FEMA'’s Comprehensive Emergency Management (CEM) framework categorizes activities into four
phases: Mitigation, Preparedness, Response, and Recovery [3].

e Mitigation: Preventing future emergencies or minimizing their effects (e.g., vaccination
campaigns, building codes).

e Preparedness: Preparing to handle an emergency (e.g., stockpiling, training, planning).
¢ Response: Responding safely to an emergency (e.g., triage, treatment, transport).
¢ Recovery: Recovering from an emergency (e.g., rebuilding, mental health support).

Within this framework, the role of the health workforce is pivotal. EMTs are traditionally viewed as the
primary actors in the "Response" phase, executing rapid triage and stabilization. Pharmacists, conversely,
have been historically relegated to the "Preparedness" (stockpiling) and "Recovery" phases. However,
contemporary literature suggests that this separation is artificial and detrimental to patient safety. The
modern disaster creates a surge in demand for complex pharmacotherapy that requires the clinical expertise
of pharmacists in the "Response" phase, working directly alongside EMTs and physicians [4].

1.3 The Imperative for Integration

The complexity of modern disasters—ranging from the COVID-19 pandemic to complex humanitarian
emergencies—demands a multi-faceted response capability. The integration of Emergency Medical
Technicians (EMTs), who serve as the sensory apparatus and initial effectors of the health system, with the
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health security infrastructure, which provides the strategic intelligence and governance, is critical.
Furthermore, the role of the pharmacy workforce has evolved from passive distribution to active clinical
management and strategic logistical leadership [5].

This paper argues that the historical exclusion of pharmacy practice from the core "first responder” triad
(Police, Fire, EMS) represents a critical vulnerability in health security. Pharmacists possess unique
competencies in medical countermeasures (MCM), toxicology, and chronic disease management that are
indispensable during the surge capacity demands of a disaster [6]. By analyzing guidelines from FEMA,
the CDC, and global case studies, this report aims to construct a theoretical and practical framework for a
fully integrated disaster response system.

2. The Role of Emergency Medical Technicians (EMTs)
2.1 The Frontline of Disaster Response

Emergency Medical Technicians (EMTs) and paramedics constitute the vanguard of the health system's
response to mass casualty incidents (MCIs). Their operational environment is characterized by chaos,
limited resources, and extreme time pressure. The primary objective in a disaster scenario shifts from the
patient-centric model of daily emergency care—where the goal is the best possible outcome for the
individual—to a population-centric utilitarian model, where the goal is to do the greatest good for the
greatest number [7]. This fundamental shift requires not only clinical proficiency but also a rigorous
adherence to command-and-control structures such as the Incident Command System (ICS) [8].

EMTs act as the "eyes and ears" of the health security system. They are often the first to recognize a
biological or chemical event based on the clinical presentation of patients at the scene. This "sentinel"
function is critical for the early activation of broader health security protocols.

2.2 Triage Protocols and Clinical Decision Making

The efficacy of the EMT response is predicated on rapid, accurate triage. In high-pressure environments,
cognitive burden can lead to decision paralysis; thus, standardized protocols are essential to categorize
patients and allocate scarce resources effectively.

2.2.1 START and SALT Protocols

The Simple Triage and Rapid Treatment (START) algorithm remains the standard for adult triage in many
jurisdictions, including the United States and Saudi Arabia. This protocol categorizes patients based on
respiration, perfusion, and mental status (RPM), sorting them into four color-coded categories [7].

e Red (Immediate): Life-threatening injuries but treatable with rapid intervention (e.g., airway
obstruction, uncontrolled hemorrhage). These patients have the highest priority for transport.

¢ Yellow (Delayed): Serious non-life-threatening injuries. These patients require care but can wait a
short period without significant risk of mortality.

¢ Green (Minor): The "walking wounded." These patients have minor injuries and can assist in their
own care or the care of others.

e Black (Deceased/Expectant): Dead or injuries incompatible with life given the available
resources.

Recent literature suggests a move toward the SALT (Sort, Assess, Lifesaving Interventions,
Treatment/Transport) triage method. Unlike START, which is primarily a sorting tool, SALT incorporates
immediate lifesaving interventions—such as tourniquet application, opening an airway, or needle
decompression—during the sorting phase, rather than waiting for treatment teams. This evolution highlights
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the increasing clinical capability of EMTs in the field and the recognition that early intervention in the
"platinum ten minutes" significantly improves survivability in trauma.

2.2.2 The MIMMS Framework and CSCATTT

Internationally, particularly in the UK and in alignment with NATO standards, the Major Incident Medical
Management and Support (MIMMS) course provides a comprehensive structural framework known as
CSCATTT. This acronym serves as a cognitive aid for commanders to ensure all aspects of the response
are covered [9].

Table 1: The CSCATTT Framework for Major Incident Management

Component Description Critical Actions

Command & Establishing authority and Designate Incident Commander, establish

Control structure chain of command.

Safety Ensuring protection of Scene assessment, PPE usage, cordon
responders and victims establishment.

Communication Information flow Inter-agency radio links, MIST reports to

hospitals.
Assessment Evaluating the scale and nature =~ Hazard identification, casualty estimation.

of the incident
Triage Sorting casualties by priority Applying START/SALT/Siege protocols.

Treatment Clinical interventions Airway management, hemorrhage control,
antidote administration.

Transport Evacuation logistics Ambulance loading, distributing patients to
appropriate facilities.

The MIMMS framework emphasizes that medical skills (Triage, Treatment) are useless without the
structural skills (Command, Safety, Communication). EMTs are trained that scene safety is the absolute
priority; a contaminated or unsafe scene can quickly turn responders into victims, compounding the disaster
and depleting the very resources sent to help [10].

2.3 CBRN Response and Antidote Administration

In the event of Chemical, Biological, Radiological, or Nuclear (CBRN) incidents, the EMT's role expands
significantly to include decontamination and the administration of specific antidotes. This is a critical
interface point with pharmacy practice, as the availability and management of these antidotes depend on
the pharmaceutical supply chain.

For nerve agent exposures (e.g., Sarin, VX, organophosphates), EMTs utilize auto-injector kits such as the
Mark 1 or DuoDote, which contain Atropine and Pralidoxime Chloride (2-PAM CI) [11]. The protocols for
administration are strict and based on the clinical presentation of the patient, specifically the "SLUDGEM"
toxidrome (Salivation, Lacrimation, Urination, Defecation, Gastrointestinal distress, Emesis, Miosis).

Table 2: EMT Protocols for Nerve Agent Antidote Administration [12]

Symptom Clinical Signs Protocol Action Maintenance/Monitoring
Severity (SLUDGEM)
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Mild/Moderate Localized sweating, Administer 1-2 Monitor every 10-15 minutes.
fasciculations, nausea, Atropine auto-injectors
miosis + 1 2-PAM Cl injector.

Severe Apnea, convulsions, Administer 3 Atropine  Administer benzodiazepine
unconsciousness, auto-injectors + 3 2- (Diazepam 10mg or
severe respiratory PAM Cl injectors in Midazolam) for seizures.
distress rapid succession.

Maintenance Persistent secretions Repeat Atropine (2mg) Do not repeat 2-PAM Cl

after initial dose every 3-5 minutes until ~ without medical control
secretions dry consultation.
(atropinization).

Note: Pediatric dosing requires weight-based adjustments (e.g., Atropine 0.05 mg/kg for 0-2 yrs) or specific
pediatric auto-injectors (Atropen) [13].

The logistical management of these antidotes often involves the CHEMPACK program, a federally
managed stockpile of nerve agent antidotes placed in forward locations (hospitals, EMS stations) to allow
for rapid deployment when the SNS would be too slow. EMTs must be trained not only in the administration
of these agents but also in the logistics of accessing and securing these controlled assets.

3. Health Security Systems
3.1 The Global Health Security Framework

Health security systems provide the strategic "roof" under which EMTs and pharmacists operate. The
cornerstone of this system is the International Health Regulations (2005) (IHR), which represent a global
agreement to prevent the international spread of disease. The IHR binds 196 countries to develop core
capacities to Prevent, Detect, and Respond to public health threats.

3.1.1 Core Capacities and the Joint External Evaluation (JEE)

To assess compliance with the ITHR, the World Health Organization utilizes the Joint External Evaluation
(JEE) tool. This voluntary, collaborative process assesses a country's capacity across 19 technical areas
[14]. Key indicators relevant to this study include:

e National Legislation/Policy: Ensuring the government has the legal authority to act in
emergencies and deploy resources.

e Surveillance: The ability to detect outbreaks early through syndromic surveillance (e.g., tracking
ED visits or EMS call volume).

¢ Medical Countermeasures and Personnel Deployment: The ability to move staff and drugs to
affected areas efficiently.

Despite these frameworks, significant gaps remain. A 2014 assessment indicated that only 64 States Parties
reported meeting core capacities, highlighting a "compliance gap" that undermines global security. This
lack of capacity is often due to insufficient funding, weak health infrastructure, and a lack of multisectoral
coordination [15].

3.2 The Incident Command System (ICS)

At the operational level, Health Security is maintained through the Incident Command System (ICS), a
standardized, on-scene, all-hazards incident management concept. FEMA’s National Incident Management
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System (NIMS) structures ICS into five functional areas, providing a scalable hierarchy that can expand
from a single ambulance response to a national disaster [16].

1. Command: Includes the Incident Commander (IC) and the Command Staff (Public Information
Officer, Safety Officer, Liaison Officer). The IC sets the objectives and priorities.

2. Operations: The "doers." This section directs all tactical actions to achieve the incident objectives
(e.g., EMTs performing triage, Firefighters suppressing fire).

3. Planning: The "thinkers." This section collects and evaluates information, tracks resources, and
documents the incident Action Plan (IAP).

4. Logistics: The "getters." This section provides all service and support needs, including supplies,
facilities, and medical support for responders.

5. Finance/Administration: The "payers." This section tracks costs, personnel time, and
compensation claims.

Within this structure, the integration of pharmacy and EMS is structurally defined but often operationally
siloed. The "Medical Unit" under the Logistics Section is responsible for responder health, while the
Operations Section manages victim care. Crucially, pharmacy services often straddle the Logistics Section
(supply unit) and the Operations Section (medical branch/clinical advice), a duality that requires careful
integration planning to avoid confusion [17].

3.3 Surveillance and Data Intelligence

Modern health security relies on the rapid integration of data from multiple sources. EMS dashboards that
track response times, call volumes, and clinical impressions serve as early warning systems for public health
events. For instance, a spike in "respiratory distress" calls in a specific geographic area can signal a
biological attack (e.g., Anthrax) or a pandemic wave before hospital admission data reflects the trend [18].

State-level dashboards, such as the Massachusetts Ambulance Trip Record Information System (MATRIS),
integrate EMS data with pharmacy prescription monitoring programs (PDMP) to track opioid overdoses.
This integration allows public health officials to identify "hotspots" of overdose activity and deploy
resources—such as Naloxone kits and community paramedics—to the areas of greatest need [19]. This
data-driven approach transforms EMS and pharmacy data into actionable health security intelligence.

Table 3: Health Security Surveillance Indicators

Indicator Data Source Utility in Disaster Limitations

Type Management

Upstream Unemployment claims,  Predicts vulnerability and Low specificity for acute
weather data resource needs. health events.

Midstream Poison control calls, Early warning for Data often proprietary
pharmacy sales (OTC) chemical/biological events.  (private pharmacies); noise

in data.

Downstream EMS activations, ED Confirms outbreak/event; Lag time (reactive rather

visits, Death records measures severity. than proactive).

4. The Essential Role of Pharmacists

4.1 Beyond Dispensing: The Clinical Pharmacist in Disaster
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The perception of the pharmacist's role in disasters has shifted dramatically in recent decades. While
traditionally viewed as a logistical back-office function focused on "counting and pouring," the modern
health system recognizes the pharmacist as a frontline clinical asset. The American Society of Health-
System Pharmacists (ASHP) and the International Pharmaceutical Federation (FIP) assert that pharmacists
are critical for medication management, patient education, and the substitution of therapeutic alternatives
when supply chains are disrupted [20].

In a mass casualty setting, the pharmacist's knowledge of pharmacotherapy is vital. They provide guidance
on dosage adjustments for patients with renal failure when dialysis is unavailable, manage complex chronic
diseases in shelters, and assist in the triage of patients based on medication needs [6].

4.2 Supply Chain Resilience and the Strategic National Stockpile (SNS)

Pharmacists are the custodians of the medical supply chain. In a disaster, the "just-in-time" inventory
models used by most hospitals—designed for efficiency—fail immediately due to surge demand.
Pharmacists manage the rapid deployment of the Strategic National Stockpile (SNS), a federal repository
of antibiotics, antidotes, antitoxins, and medical equipment managed by ASPR (Administration for
Strategic Preparedness and Response) [21].

Key Pharmacist Responsibilities in SNS Deployment:

e Receipt, Store, and Stage (RSS): Pharmacists oversee the receipt of federal assets at state
warehouses, ensuring proper storage conditions (especially for cold-chain items) and breaking
down bulk shipments for local distribution.

e Therapeutic Interchange: In the event of shortages, pharmacists identify viable alternatives. For
example, if IV antibiotics are exhausted, pharmacists can develop protocols for oral substitution or
use alternative classes of antimicrobials.

e Cold Chain Management: Maintaining the integrity of temperature-sensitive biologics (e.g.,
insulin, vaccines) in austere environments with unstable power is a critical pharmacy function. This
involves managing generators, temperature loggers, and rapid transport protocols.

4.3 Mass Dispensing and Vaccination Protocols

During pandemics or biological events (e.g., Anthrax, Smallpox), the rapid distribution of prophylaxis to
the entire population is required, often within 48 hours. This occurs at Points of Dispensing (PODs).
Pharmacists serve as the clinical leads in PODs, overseeing screening, determining contraindications, and
supervising pharmacy technicians and non-medical volunteers [22].

There are two primary models for PODs:

e Medical Model: Similar to a clinic, where patients are screened and evaluated by health
professionals. This is resource-intensive but safer.

e Non-Medical Model: A population-based approach where countermeasures are dispensed with
minimal individual assessment, often used when the threat of the agent outweighs the risk of
medication side effects.

Legal frameworks such as the Public Readiness and Emergency Preparedness (PREP) Act in the U.S. have
expanded the pharmacist's scope of practice, effectively deputizing them as public health officers. This
allows them to order and administer vaccines and therapeutics during declared emergencies, bypassing
standard physician-order requirements [4].

4.4 The Pharmacist in the Hospital Incident Command System (HICS)
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Within the hospital setting, the Hospital Incident Command System (HICS) provides a structure for internal
disaster management. The Director of Pharmacy typically serves in a high-level role, such as the Branch
Director for Medical Supplies within the Logistics Section or as a Technical Specialist within the Command
Staff [23].

In this capacity, the pharmacist advises the Incident Commander on the "burn rate" of critical medications
(e.g., paralytics for ventilators, vasopressors, sedatives). During the COVID-19 pandemic, this role was
crucial in managing the shortages of propofol and fentanyl required for intubated patients. Pharmacists
developed conservation strategies, ethical allocation frameworks, and rapid compounding protocols to
extend limited supplies [24].

5. The Critical Role of Laboratories in Disaster Response

Laboratories function as the "diagnostic engine" of the health disaster management system. Without the
rapid identification of the causative agent—whether biological, chemical, or radiological—medical
treatment remains empiric and potentially ineffective, and public health containment measures cannot be
accurately targeted.

5.1 Clinical Laboratories: Continuity and Surge Capacity

Clinical laboratories in hospitals are the first line of defense. Their primary role during a disaster is to
maintain the "continuity of operations" for critical care testing (e.g., blood typing for trauma victims,
electrolytes for crush injury patients) while simultaneously absorbing a massive surge in demand [25].

e Surge Capacity: Clinical labs must have "surge plans" that allow for a rapid expansion of testing
volume within 96 hours of an event. This involves stockpiling reagents, cross-training staff, and
prioritizing "critical tests" over routine panels.

e Mass Casualty Support: In trauma scenarios, the blood bank becomes the center of gravity.
Laboratories must manage the "massive transfusion protocols" required for hemorrhagic shock,
ensuring the rapid release of O-negative blood and clotting factors.

5.2 Public Health Laboratories (PHLs) and the LRN

Unlike clinical labs which focus on individual patient care, Public Health Laboratories (PHLs) focus on
population health and specialized threat detection. They operate within the Laboratory Response Network
(LRN), a tiered system established by the CDC and the Association of Public Health Laboratories (APHL)
[26].

e Sentinel Laboratories: Most hospital clinical labs are designated as "Sentinel" labs. Their role is
to rule out common pathogens and recognize "trigger points" that require referral. They do not
perform definitive testing on biothreat agents (e.g., Anthrax, Ebola) but are trained to package and
ship them safely.

¢ Reference Laboratories: State and regional PHLs serve as "Reference" labs. They possess the
biosafety level (BSL-3) facilities and advanced molecular diagnostics (PCR, sequencing) required
to confirm the presence of high-consequence pathogens or chemical agents.

e National Laboratories: The CDC and military labs (e.g., USAMRIID) serve as the highest level,
characterizing novel agents and guiding national treatment protocols.

5.3 Point-of-Care Testing (POCT): Bridging the Gap

In disaster zones where infrastructure is damaged, the laboratory must move to the patient. Point-of-Care
Testing (POCT) allows EMTs and field hospitals to perform critical diagnostics (e.g., blood gases, lactate
for shock, cardiac troponin) at the scene.
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o Disaster Triage: POCT devices enable "lab-guided triage." For example, measuring lactate levels
at a casualty collection point can help identify patients with occult shock who need immediate
transport, even if their vital signs appear stable.

¢ CBRN Detection: Handheld detectors for chemical agents allow responders to identify
contaminants (e.g., nerve agents, cyanide) in real-time, guiding the pharmacist's selection of
antidotes [27].

5.4 The ""Weqaya' Model: Mobile Laboratories in Saudi Arabia

The Saudi Public Health Authority (Weqaya) demonstrates the advanced integration of laboratory services
into disaster planning, particularly for the Hajj mass gathering. Weqaya deploys mobile BSL-2 and BSL-3
laboratories directly to the holy sites [28].

e Mobile Capabilities: These units are not merely collection points but fully functional diagnostic
suites capable of performing PCR and ELISA testing for high-threat pathogens like MERS-CoV
and Monkeypox on-site. This reduces turnaround time from days to hours, allowing for the rapid
isolation of infected pilgrims.

e Food Security: In addition to clinical testing, mobile labs monitor food and water safety to prevent
massive outbreaks of gastroenteritis, a common risk in mass gatherings.

6. Interprofessional Integration
6.1 The CSCATTT Interface

The intersection of EMTs and Pharmacists is best visualized through the Treatment and Transport nodes of
the CSCATTT model [29].

e Treatment: EMTs administer drugs in the field; pharmacists verify the protocols for these drugs,
supply them, and advise on dosing for special populations (e.g., pediatrics, elderly, renal
impairment) in field hospitals or casualty collection points.

e Logistics: EMTs consume supplies at a rapid rate; pharmacists are responsible for the
replenishment of these supplies. A breakdown in this cycle—where the pharmacist does not
anticipate the burn rate or the EMT cannot communicate their needs—renders the EMTs clinically
ineffective.

6.2 Joint Simulation and Training

Integration fails if it is not practiced. Literature supports the efficacy of joint simulation exercises where
nursing, paramedicine, and pharmacy students train together in high-fidelity scenarios. These simulations
often involve complex scenarios such as "extrication" and "field care," allowing pharmacists to understand
the environmental constraints EMTs face (e.g., low light, noise, limited space, weather). This understanding
leads to practical improvements, such as better packaging and labeling of emergency medications to prevent
errors in the field [30].

Benefits of Interprofessional Education (IPE) in Disaster:

e Role Clarity: EMTs learn the extent of the pharmacist's clinical knowledge (e.g., toxicology
consults), and pharmacists learn the logistical and physical limitations of pre-hospital care.

e Communication: Standardizing terminology is critical. Misunderstandings between "push dose"
and "infusion" or "ampoule" and "vial" can be fatal. Joint training establishes a common lexicon
[31].

6.3 The Handover: A Critical Control Point
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The transfer of care from the pre-hospital environment (EMT) to the hospital environment (ED
Nurse/Physician/Pharmacist) is a high-risk event known as the "handover." Information gaps regarding
medication dosages administered in the field can lead to overdose or adverse drug interactions. For instance,
if an EMT administers a sedative in the field but this is not communicated clearly, the hospital team may
administer a second dose, causing respiratory arrest.

The MIST protocol (Mechanism, Injuries, Signs/Symptoms, Treatment) is the standard for this handover.
Studies indicate that incorporating pharmacists into the ED trauma team to listen to the MIST report allows
for immediate medication reconciliation, allergy checks, and preparation of subsequent doses, significantly
reducing error rates and improving patient flow [32].

Table 4: The MIST Handover Protocol

Component Description Relevance to Pharmacy

Mechanism What happened? (e.g., Blast, Indicates potential for contamination or specific
Chemical) injury patterns requiring antidotes.

Injuries What is hurt? (e.g., Fracture, Guides pain management choices and need for
Burns) tetanus/antibiotics.

Signs Vitals (BP, HR, RR, GCS) Critical for dosing calculations (e.g., shock state

affects drug clearance).

Treatment = What was done? (e.g., TXA Essential for medication reconciliation to prevent

given, Morphine given) overdose/interactions.

7. The Role of the Saudi Red Crescent Authority (SRCA) in National Disaster Response and Patient
Safety

The Saudi Red Crescent Authority (SRCA) exemplifies the integration of pre-hospital care, health security,
and pharmaceutical logistics within a unified national framework. As the Kingdom of Saudi Arabia's
primary humanitarian and emergency service provider, the SRCA's operational mandate transcends
traditional ambulance services, functioning as a critical node in the nation's disaster response architecture.

7.1 National Mandate and Governance Structure

Established as an autonomous body, the SRCA is legally mandated to provide emergency medical services
(EMS) and disaster response across the Kingdom. This mandate is operationalized through a board of
directors and a presidency that coordinates directly with high-level government entities, including the Civil
Defense, the Ministry of Interior, and the Ministry of Health (MOH) [33].

7.2 Strategic Integration with Health Security Systems

Effective disaster management requires seamless interoperability between pre-hospital providers and the
broader health system. The SRCA has formalized this integration through strategic agreements, such as the
Memorandum of Understanding (MoU) with the Ministry of Health signed in 2024. This agreement is
pivotal for achieving "National Pharmaceutical Security” by enabling technical integration that allows for
the real-time visibility of medical stock, consumption rates, and expiration dates across sectors [34].

e Data Sharing: The integration includes dashboards that provide clear insights into medical stock
data, allowing both the SRCA and MOH to anticipate shortages and facilitate the inter-agency
transfer of supplies during crises.
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e Surveillance Alignment: SRCA operations feed into the national syndromic surveillance network.
Data from the Authority's Electronic Patient Care Record (ePCR) system is integrated with the
National Command Center, effectively turning every ambulance into a mobile sensor for disease
outbreaks or chemical exposures.

7.3 Advanced Command-and-Control Technologies

The SRCA leverages advanced technology to enhance patient safety and operational coordination. The
integration of "smart" ambulance assets into the Incident Command System allows for specialized
responses to complex threats.

e Specialized Assets: The SRCA fleet includes purpose-built vehicles such as the "Tuwaiq' (a multi-
casualty transport unit), the 'Salma' (designed for hazardous chemical spills), and the 'Thurayya'
(equipped with thermal cameras and a mobile command room). These assets are not merely
transport vehicles but integrated mobile platforms that connect to the central command grid.

o Digital Interoperability: The use of the '"ASAFNY' mobile application and advanced dispatch
systems ensures that patient data, including location and triage status, is communicated instantly to
receiving hospitals, allowing pharmacy and trauma teams to prepare specific countermeasures
before the patient arrives [35].

8. Challenges and Barriers

Despite the theoretical models and successful case studies, significant barriers to full integration persist in
health disaster management.

8.1 Communication and Interoperability

The "Tower of Babel" effect remains a primary failure mode in disaster response. EMTs, pharmacists, and
public health officials often use different terminology, radio frequencies, and software platforms.

e Technical Interoperability: Radio interoperability between agencies (Police, Fire, EMS,
Hospitals) is frequently cited as a weakness in After Action Reports (AARs). During a crisis, the
inability of an ambulance to radio a hospital pharmacy directly to request a specific antidote
preparation can result in fatal delays [36].

e Data Silos: Patient information often does not flow seamlessly between pre-hospital and hospital
systems. An EMT's ePCR often does not populate the hospital's Electronic Health Record (EHR)
instantly. This "information blackout" forces hospital pharmacists to rely on verbal reports, which
are prone to error [37].

8.2 Professional Silos and Scope of Practice
Rigid legal definitions of "scope of practice" hinder the flexibility required in a disaster.

e Pharmacists: In many jurisdictions, pharmacists are not legally protected to triage patients
physically or administer certain emergency medications without a direct physician order, even if
they are competent to do so. This limits their utility in the field [4].

e EMTs: Similarly, EMTs are often restricted from dispensing medications to discharge patients at a
disaster site (e.g., handing out a course of antibiotics), creating a bottleneck where patients must be
transported to a hospital simply to receive a prescription [7].

e Cultural Hierarchies: Deep-seated hierarchies in medicine often marginalize non-physician
providers. EMTs may feel intimidated to question a physician's order, and pharmacists may be
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excluded from the '"resuscitation bay" culture, leading to missed opportunities for safety
interventions [38].

8.3 Training and Education Gaps

There is a significant deficit in interdisciplinary training.

Lack of Preparedness: A significant percentage of pharmacists (up to 68%) report limited training
in disaster-specific protocols and feel unprepared to assume leadership roles in emergency planning

[6].

Siloed Education: EMT training often lacks depth in pharmacology and supply chain logistics,
while pharmacy education rarely includes pre-hospital operations or disaster triage. Most
interprofessional training is ad-hoc rather than curricular, leading to a lack of "meta-knowledge"
(knowing who knows what) within the response team [36].

8.4 Logistics and Resource Constraints

While the SRCA example shows robust stockpiling, many systems struggle with funding for "just-in-case"
inventory. The financial burden of maintaining expired antidotes and surge supplies is a significant deterrent
for private hospitals and cash-strapped municipalities. This "lean" supply chain philosophy creates fragility,
as seen during the COVID-19 pandemic when shortages of PPE and basic medications crippled response
efforts globally [39].

9. Recommendations

To advance patient safety and health security through better integration, the following evidence-based
recommendations are proposed for policymakers, health administrators, and educators.

9.1 Policy and Governance

Formalize Pharmacist Inclusion in ICS: National and local disaster plans must explicitly
designate the pharmacist's role in the Incident Command System. Pharmacists should be appointed
as Technical Specialists in the Command Staff or as Directors of the Medical Supply Branch in
Logistics [5].

Expand Scope of Practice via Trigger Laws: Legislative bodies should enact "trigger" laws that
automatically expand the scope of practice for pharmacists and EMTs during declared states of
emergency. This would allow pharmacists to triage and prescribe specific countermeasures, and
EMTs to dispense pre-packed medications under protocol, maximizing workforce utility [4].

Harmonize Regulations: Align regulatory requirements across jurisdictions to allow for the rapid
cross-border movement of medical personnel and pharmaceutical assets during disasters [40].

9.2 Operational Integration

Unified Data Dashboards: Develop and deploy real-time dashboards that integrate EMS dispatch
data, pharmacy stock levels, and syndromic surveillance data into a single view. This "common
operating picture" allows Incident Commanders to see the health of the population and the health
of the supply chain simultaneously, facilitating data-driven decision-making [19].

Joint Practice Agreements: Establish pre-disaster Memorandums of Understanding (MoUs)
between EMS agencies, hospital pharmacies, and public health departments. These agreements
should outline protocols for mutual aid, supply sharing, and communication frequencies [34].

9.3 Education and Training
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e Mandatory Interprofessional Simulation: Accreditation bodies for EMT, Nursing, and Pharmacy
programs should require joint disaster simulation exercises. These exercises should not be tabletop
only; they must be high-fidelity field simulations that force students to practice communication
(handover), logistics (resupply), and clinical decision-making under physical and psychological
stress [30].

e Standardized Competency Frameworks: Adopt global competency frameworks, such as those
from the WHO and FIP, to ensure a baseline level of disaster capability across the health workforce.
This includes training in CBRN response, psychological first aid, and humanitarian ethics [20].

9.4 Technology and Logistics

¢ Smart Supply Chains: Invest in technologies such as RFID (Radio Frequency Identification) and
blockchain to track critical disaster assets (e.g., ventilators, antidotes) in real-time. This reduces the
"time to inventory" and prevents the loss of critical assets during the chaos of a surge [41].

e Tele-Pharmacy Support for EMS: Implement tele-health links allowing field EMTs to consult
directly with disaster pharmacists for complex toxicology or medication questions during transport.
This "virtual presence" extends the clinical expertise of the pharmacist to the ambulance [42].

10. Conclusion

Disaster management is no longer solely the domain of the first responder in a uniform; it is a complex,
multi-disciplinary endeavor that requires the seamless integration of clinical care, logistical precision, and
strategic governance. The Emergency Medical Technician provides the immediate physiological
stabilization necessary to save lives in the chaos of the field—the "platinum ten minutes" that determine
survival. The Pharmacist provides the therapeutic security and logistical endurance that allows the response
to be sustained over hours, days, and weeks. The Health Security System provides the intelligence, legal
framework, and command structure that directs these assets effectively.

The analysis of the Saudi Red Crescent Authority’s operations demonstrates that when these elements are
integrated—through robust supply chains, digital interoperability, and cross-sector collaboration—the
capacity to manage even the most massive of human gatherings is achievable. However, the persistence of
professional silos, communication barriers, and legislative rigidity threatens this resilience.

Advancing patient safety in the face of future health disasters requires a fundamental cultural and structural
shift. It requires viewing the health workforce not as a collection of separate trades, but as a singular,
integrated entity with a shared mission: the preservation of life. By breaking down the walls between the
ambulance, the pharmacy, and the command center, we build a health security system that is robust,
responsive, and ready for the challenges of the future.
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