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Abstract:  
 

Acute Respiratory Distress Syndrome (ARDS) is a critical condition characterized by 

severe respiratory failure, often resulting from various underlying causes such as 

pneumonia, sepsis, or trauma. The roles of nursing and emergency medicine in the early 

recognition and management of ARDS within emergency settings are pivotal for 

improving patient outcomes. Emergency physicians are integral in swiftly diagnosing 

ARDS through a combination of clinical assessment, imaging, and laboratory tests. 

Their expertise allows for the timely initiation of treatment protocols that may include 

supplemental oxygen therapy, non-invasive ventilation, or intubation, depending on the 

severity of the condition. Additionally, emergency providers must recognize the 

importance of identifying the underlying causes of ARDS to tailor management 

strategies effectively, which may involve interdisciplinary collaboration with other 

specialties. Nurses play a crucial role in the management of ARDS by providing 

continuous monitoring and support for patients in the emergency setting. They are 

responsible for assessing vital signs, maintaining airway patency, administering 
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medications, and implementing mechanical ventilation strategies as directed by the 

attending physician. Effective communication among the healthcare team is vital, as 

nurses function as advocates for the patients, ensuring that any changes in their 

condition are promptly reported and addressed. Furthermore, nurses are essential in 

educating patients and families about the condition, its management, and the importance 

of follow-up care, helping to promote a comprehensive approach to recovery. Together, 

the collaborative efforts of nursing and emergency medicine can enhance early 

recognition and management of ARDS, ultimately reducing morbidity and mortality 

rates associated with this life-threatening syndrome. 

 

1. Introduction 
 

Acute Respiratory Distress Syndrome (ARDS) 

represents one of the most formidable and life-

threatening conditions encountered in modern 

emergency medicine and critical care. First 

described in 1967 by Ashbaugh and colleagues, 

ARDS is characterized by a rapid onset of 

widespread inflammation in the lungs, leading to 

non-cardiogenic pulmonary edema, severe 

hypoxemia refractory to supplemental oxygen, and 

bilateral pulmonary infiltrates evident on chest 

imaging [1]. This syndrome is not a disease in itself 

but rather a devastating clinical and 

pathophysiological response to a variety of direct 

pulmonary insults (e.g., pneumonia, aspiration) or 

indirect systemic injuries (e.g., sepsis, severe 

trauma, pancreatitis) [2]. The clinical trajectory of 

ARDS is often precipitous, progressing from initial 

dyspnea and tachypnea to profound respiratory 

failure, necessitating advanced mechanical 

ventilatory support, and frequently culminating in 

multi-organ dysfunction and a high mortality rate, 

which, despite advances in care, remains 

alarmingly high at approximately 30-40% [3]. 

The emergency department (ED) serves as the 

critical frontline in the healthcare system's battle 

against ARDS. It is within this chaotic, high-stakes 

environment that the syndrome first manifests, and 

it is here that the battle for patient survival is often 

won or lost. The ED is characterized by its unique 

challenges: a high patient volume, diagnostic 

uncertainty, time-sensitive decision-making, and 

the concurrent management of multiple critically ill 

individuals. In this setting, ARDS can be 

particularly insidious. Its early signs and 

symptoms—dyspnea, tachypnea, and hypoxemia—

are nonspecific and can be easily misattributed to 

more common conditions like heart failure, 

exacerbations of chronic obstructive pulmonary 

disease (COPD), or severe pneumonia [4]. This 

diagnostic ambiguity creates a perilous "golden 

hour"—or more accurately, a "golden window"—

during which timely recognition and intervention 

are paramount. Delays in diagnosis or inappropriate 

initial management in the ED can set in motion a 

cascade of pathological events, including 

ventilator-induced lung injury (VILI) from 

aggressive initial ventilation, which can exacerbate 

the underlying lung damage and significantly 

worsen patient outcomes [5]. 

It is at this crucial intersection of time, pathology, 

and clinical acumen that the roles of emergency 

medicine and nursing converge with profound 

significance. The early recognition and 

management of ARDS in the emergency setting are 

not the sole responsibility of a single profession but 

rather a complex, synergistic collaboration that 

demands expertise, communication, and shared 

mental models. The emergency physician acts as 

the diagnostic architect and therapeutic leader. 

Their role encompasses the rapid synthesis of 

clinical data—from history, physical examination, 

arterial blood gas (ABG) analysis, lactate levels, 

and imaging studies—to differentiate ARDS from 

other causes of acute respiratory failure. The 

application of standardized diagnostic criteria, 

primarily the Berlin Definition of ARDS, is a 

fundamental responsibility of the emergency 

physician [6]. This definition, which classifies 

ARDS as mild, moderate, or severe based on the 

PaO₂/FiO₂ ratio (Partial pressure of arterial 

Oxygen/Fraction of inspired Oxygen), positive end-

expiratory pressure (PEEP) levels, and the timing 

and origin of edema, provides a crucial framework 

for consistent diagnosis and prognosis [6]. 

Simultaneously, the emergency nurse functions as 

the vigilant sentinel and the primary executor of 

care at the bedside. Nurses are often the first to 

detect subtle changes in a patient's respiratory 

status—an increase in work of breathing, a slight 

decline in oxygen saturation, the onset of confusion 

due to hypoxemia, or the presence of fine crackles 

on auscultation. Their continuous monitoring and 

astute clinical assessments provide the foundational 

data upon which medical decisions are made. 

Beyond monitoring, the nursing role in the initial 

management of a potential ARDS patient is 

extensive and multifaceted. It includes the expert 

administration of oxygen therapy, the preparation 

for and assistance with advanced airway 

management, the careful titration of intravenous 

fluids to balance perfusion with the risk of 

worsening pulmonary edema, and the 

administration of prescribed medications, all while 

providing compassionate care to an often terrified 
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and struggling patient [7]. The nurse's role extends 

to being a central communicator, relaying critical 

changes in patient status to the physician and 

ensuring that the plan of care is implemented 

seamlessly and efficiently. 

The synergy between the emergency medicine team 

and nursing staff is the cornerstone of effective 

early intervention. This collaborative model is 

essential for implementing lung-protective 

ventilation strategies immediately upon intubation, 

a practice shown to improve survival [8]. It is also 

vital for the early initiation of supportive care 

bundles, such as those addressing sepsis (e.g., the 

Surviving Sepsis Campaign guidelines), which are 

frequently implicated in the development of ARDS 

[9]. Furthermore, this team-based approach is 

critical for making swift decisions regarding patient 

disposition, ensuring timely transfer to an intensive 

care unit (ICU) where definitive, ongoing 

management can be provided. 

Despite established guidelines, significant gaps and 

variations in practice persist in the emergency 

management of ARDS. Challenges such as 

overcrowding, limited resources, lack of specific 

pharmacological therapies, and the inherent 

difficulty of early diagnosis continue to pose 

substantial barriers to optimal care [10]. This 

underscores the necessity for ongoing education, 

protocol development, and interdisciplinary 

simulation training focused specifically on the early 

phases of ARDS in the ED setting [11]. Recent 

research continues to explore novel therapeutic 

approaches and refine existing ones, including the 

use of prone positioning in the ED for selected 

severely hypoxemic patients, advanced non-

invasive ventilation interfaces, and the potential 

role of extracorporeal membrane oxygenation 

(ECMO) as a bridge to recovery, though its 

initiation in the ED remains complex [12, 13]. 

 

2. Defining ARDS, Early Recognition, and 

Emergency Care Pathways 

A robust conceptual framework for understanding 

the roles of emergency teams in Acute Respiratory 

Distress Syndrome (ARDS) must begin with a 

precise and operational definition of the syndrome 

itself. The evolution of the ARDS definition, 

culminating in the current Berlin Definition, 

provides the essential diagnostic scaffolding upon 

which early recognition and management are built. 

The Berlin Definition, established in 2012, refined 

previous criteria by specifying the timing of onset 

to within one week of a known clinical insult, 

establishing clear radiographic requirements for 

bilateral opacities, and introducing a stratification 

of severity based on the PaO₂/FiO₂ ratio (P/F ratio) 

while on a minimum of 5 cm H₂O of positive end-

expiratory pressure (PEEP) [6]. This 

stratification—into mild (200 mm Hg < PaO₂/FiO₂ 

≤ 300 mm Hg), moderate (100 mm Hg < PaO₂/FiO₂ 

≤ 200 mm Hg), and severe (PaO₂/FiO₂ ≤ 100 mm 

Hg)—is not merely a descriptive tool; it carries 

significant prognostic implications and can guide 

the intensity of initial therapeutic interventions in 

the Emergency Department (ED) [6, 14]. The 

definition's explicit exclusion of cardiac failure as 

the primary cause of edema underscores the critical 

role of emergency physicians in rapidly 

differentiating ARDS from cardiogenic pulmonary 

edema, often requiring the judicious use of point-

of-care ultrasound (POCUS) to assess cardiac 

function and lung artifacts like B-lines [15]. 

The pathophysiological model underlying ARDS is 

described as a sequence of overlapping phases: the 

exudative, proliferative, and fibrotic stages. For the 

emergency clinician, the exudative phase is the 

most relevant. This phase, occurring within the first 

week, is characterized by diffuse alveolar damage 

initiated by an inflammatory insult. Damage to the 

alveolar capillary membrane leads to increased 

permeability, flooding the alveoli with protein-rich 

edema fluid. This results in the inactivation of 

surfactant, causing alveolar collapse (atelectasis) 

and a severe reduction in lung compliance, often 

referred to as a "stiff lung" [2]. The physiological 

consequences are profound ventilation-perfusion 

(V/Q) mismatch, intrapulmonary shunting, and 

refractory hypoxemia. Conceptualizing ARDS 

through this pathophysiological lens is crucial for 

emergency providers, as it explains the failure of 

conventional oxygen therapy and justifies the 

immediate application of strategies like PEEP to 

recruit collapsed alveoli and maintain patency 

throughout the respiratory cycle [5]. This 

foundational understanding directly informs every 

aspect of early management, from diagnostic 

suspicion to initial ventilator settings. 

The transition from definition to action in the ED is 

governed by the principle of early recognition, 

which is predicated on a high index of suspicion 

and systematic screening. The conceptual model for 

recognition is a multi-layered process involving 

triage vigilance, astute clinical assessment, and 

targeted diagnostic confirmation. At the point of 

triage, nursing staff are the first line of detection. 

Key triggers include a patient presenting with 

rapidly progressing dyspnea, tachypnea (respiratory 

rate > 24/min), and hypoxemia (SpO₂ < 90%) on 

room air, especially in the context of a known risk 

factor such as sepsis, pneumonia, or major trauma 

[7, 16]. The primary survey, often led by the 

physician but heavily reliant on nursing 

assessments, focuses on identifying imminent 
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respiratory failure—assessing work of breathing, 

mental status, and gas exchange. The integration of 

POCUS into the primary survey has revolutionized 

early detection. The presence of bilateral B-lines, a 

thickened pleural line, and consolidations in 

multiple lung zones, coupled with a preserved 

cardiac contractility on ultrasound, strongly 

supports a diagnosis of ARDS over cardiogenic 

edema and can be obtained rapidly at the bedside 

[15, 17]. 

Following the initial suspicion, a structured 

diagnostic pathway is activated to satisfy the Berlin 

Criteria. This pathway involves specific, time-

sensitive actions. First, a chest radiograph or, 

increasingly, a computed tomography (CT) scan is 

obtained to confirm bilateral opacities. Second, an 

arterial blood gas (ABG) analysis is imperative to 

calculate the P/F ratio, moving beyond the SpO₂-

based SpO₂/FiO₂ (S/F) ratio to a more definitive 

metric [18]. Third, objective assessment (e.g., 

echocardiography) is often needed to exclude 

hydrostatic edema. This entire diagnostic cascade 

must occur concurrently with resuscitation, not 

sequentially after it. The conceptual framework 

here is one of parallel processing, where diagnostic 

clarity and life-saving treatment advance 

simultaneously. Failure to initiate this pathway 

promptly is a major contributor to delayed 

diagnosis, as the early clinical picture of ARDS can 

be masked by or mistaken for the underlying 

trigger, such as sepsis, leading to a critical loss of 

time [10, 19]. 

The final component of the conceptual framework 

is the establishment of clear, protocol-driven 

emergency care pathways that are initiated from the 

moment of diagnosis or high clinical suspicion. 

These pathways are designed to mitigate secondary 

lung injury and stabilize the patient for safe ICU 

transfer. The cornerstone of this management is the 

immediate application of lung-protective 

ventilation (LPV) upon endotracheal intubation. 

The evidence-based paradigm, derived from the 

ARDSNet trial, mandates low tidal volumes (4-8 

mL/kg of predicted body weight) and the limitation 

of plateau pressures to less than 30 cm H₂O [8]. In 

the ED, this often requires a conscious departure 

from traditional, higher tidal volume ventilation, 

necessitating both physician knowledge and nursing 

vigilance in monitoring ventilator settings and 

alarms [20]. Concurrently, the management of 

hypoxemia involves titrating PEEP and FiO₂, often 

guided by empirical tables, to achieve a target 

oxygen saturation of 88-95%, thus avoiding the 

toxicity of both hypoxemia and hyperoxia [21]. 

For the emergency team, the care pathway extends 

beyond the ventilator. A fundamental concept is 

conservative fluid management in the absence of 

shock or ongoing resuscitation needs. Since ARDS 

is a state of pulmonary capillary leak, minimizing 

intravenous fluid administration helps reduce 

extravascular lung water and ameliorates the 

severity of pulmonary edema [22]. Furthermore, the 

management of the underlying ARDS trigger is 

inseparable from the management of ARDS itself. 

For example, in septic shock, the early 

administration of appropriate antibiotics and 

hemodynamic support with vasopressors, as per 

sepsis bundles, is a critical component of the 

pathway [9]. This integrated approach highlights 

the non-siloed nature of emergency care for 

complex syndromes. Finally, the pathway includes 

clear communication and coordination for ICU 

transfer, ensuring the handover includes key 

information such as the initial P/F ratio, ventilator 

settings, and the suspected etiology. The 

implementation of such standardized pathways in 

the ED has been associated with improved 

adherence to LPV strategies and better patient 

outcomes, creating a structured response to a highly 

unstructured clinical challenge [23, 24]. This entire 

framework—from definition to recognition to 

pathway-driven care—forms an interconnected 

system designed to optimize the crucial first hours 

of management for a patient with ARDS, bridging 

the gap between emergency stabilization and 

definitive critical care [25]. 

3. Role of Emergency Department Triage in 

Early Identification of ARDS 

The emergency department (ED) triage area 

represents the critical frontline for the early 

detection of Acute Respiratory Distress Syndrome 

(ARDS), functioning as a vital screening point 

where astute clinical judgment can significantly 

alter patient trajectories. In the high-volume, time-

pressured environment of the ED, triage nurses 

operate as the healthcare system's first clinical 

sentinels, tasked with distinguishing between 

routine presentations and those signaling impending 

critical illness. The challenge with ARDS lies in its 

insidious onset; its early symptoms—dyspnea, 

tachypnea, and hypoxemia—are nonspecific and 

can be easily misattributed to more common 

conditions like heart failure, asthma, or COPD 

exacerbations [26]. Therefore, the primary role of 

triage is not to establish a definitive diagnosis of 

ARDS, which requires comprehensive diagnostic 

testing, but to identify the "high-risk" patient in 

acute respiratory distress and ensure their 

immediate placement in a high-acuity treatment 

area where a rapid, thorough evaluation can be 

initiated without delay. This early recognition is 

paramount, as the exudative phase of ARDS is 
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already active, and the window for implementing 

lung-protective strategies to prevent further 

ventilator-induced lung injury is narrow [27]. 

The conceptual framework for ARDS screening at 

triage is built upon a systematic assessment of three 

interconnected pillars: predisposing conditions, 

physiological derangements, and clinical 

presentation. The initial and most crucial step is the 

rapid identification of known clinical risk factors. 

Triage nurses must be trained to quickly elicit a 

history suggestive of pneumonia, sepsis, major 

trauma (especially with pulmonary contusion), 

aspiration events, pancreatitis, or multiple blood 

transfusions [28]. The presence of any of these risk 

factors in a patient presenting with respiratory 

complaints should immediately elevate clinical 

suspicion and the patient's triage acuity level. 

Concurrently, the nurse assesses the patient's 

subjective presentation—severe dyspnea at rest, the 

inability to speak in full sentences, and visible signs 

of increased work of breathing such as the use of 

accessory muscles, intercostal retractions, or a 

paradoxical abdominal breathing pattern. These 

signs indicate a patient who is decompensating and 

requires immediate intervention, far beyond a 

simple exacerbation of a chronic condition [29]. 

The second pillar of triage assessment involves the 

objective quantification of physiological stability 

through vital signs and early diagnostic technology. 

Pulse oximetry is a cornerstone tool; an oxygen 

saturation (SpO₂) below 90% on room air is a major 

red flag, but more importantly, a saturation that 

fails to improve appropriately with low-flow 

oxygen or that requires high-flow devices to 

maintain acceptable levels is highly suggestive of a 

significant shunt physiology characteristic of 

ARDS [30]. However, over-reliance on SpO₂ alone 

is a common pitfall. The respiratory rate (RR) is 

arguably a more sensitive indicator of respiratory 

distress. Sustained tachypnea (RR > 24-30 breaths 

per minute) is a compensatory mechanism for 

hypoxemia and increased dead space, and it is a key 

component of validated early warning scores like 

the National Early Warning Score (NEWS2) [31]. 

Integrating these scores into the electronic triage 

system can provide an objective trigger for 

automatic escalation, prompting an immediate 

physician evaluation. The advent of point-of-care 

ultrasound (POCUS) in triage is revolutionizing 

this process. A rapid lung scan by a trained triage 

nurse or a dedicated rapid response team showing 

bilateral, multiple B-lines (the "lung rocket" sign) 

provides compelling, real-time evidence of 

interstitial syndrome and non-cardiogenic 

pulmonary edema, powerfully differentiating 

ARDS from cardiogenic causes long before a 

formal radiograph is obtained [32, 33]. 

Once a patient is flagged as high-risk for ARDS, 

the triage nurse's role transitions from identification 

to initiation of a critical care bridge. This involves a 

series of deliberate, protocol-driven actions 

designed to stabilize the patient and accelerate their 

definitive care. The immediate administration of 

oxygen via a high-concentration mask (e.g., non-

rebreather) to achieve a target SpO₂ of 88-95% is 

the first step, adhering to the principles of 

conservative oxygen therapy to avoid hyperoxia 

[34]. Securing intravenous access, placing the 

patient on a cardiac monitor, and preparing 

equipment for advanced airway management are 

concurrent essential tasks. Perhaps the most 

impactful action, however, is communication. The 

triage nurse must provide a structured, urgent 

handover to the physician and the resuscitation 

team. Employing a communication framework like 

SBAR (Situation, Background, Assessment, 

Recommendation) ensures that critical information 

is conveyed efficiently and effectively, creating a 

shared mental model and mobilizing the 

appropriate resources immediately [29]. 

Despite its conceptual simplicity, the practical 

implementation of effective ARDS screening at 

triage faces formidable barriers. ED overcrowding 

remains the most significant challenge, often 

leading to prolonged waiting times where a patient's 

condition can deteriorate in the waiting room, a 

phenomenon known as "boarding" which is 

associated with worse outcomes [35]. The inherent 

diagnostic ambiguity of early ARDS can lead to 

mis-triage to lower acuity levels, especially in 

crowded departments where clinicians are 

pressured to "rule out" rather than "rule in" critical 

illness. To overcome these challenges, a multi-

faceted approach is required. First, continuous 

professional development and specific simulation-

based training for triage nurses on the subtleties of 

ARDS presentation are essential to hone their 

clinical intuition and assessment skills [28]. 

Second, the implementation of technology, such as 

integrated early warning scores in triage software 

and the strategic use of POCUS, can provide 

objective data to support clinical judgment. Third, 

fostering a culture of safety and empowering nurses 

to escalate care without fear of reprisal is 

fundamental. 

 

4. Nursing Assessment and Monitoring:  

In the high-stakes environment of the emergency 

department, the nurse's role in the assessment and 

monitoring of patients at risk for Acute Respiratory 

Distress Syndrome (ARDS) transcends routine data 

collection, evolving into a continuous, dynamic 

process of clinical surveillance. This vigilant 
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monitoring is the cornerstone of early detection, as 

the initial signs of ARDS are often subtle and can 

be obscured by the clinical picture of the 

underlying insult, such as sepsis or trauma. The 

nursing assessment for ARDS is a multi-faceted 

approach that integrates astute observation, 

systematic vital sign interpretation, and advanced 

bedside monitoring to identify the transition from 

simple respiratory distress to impending respiratory 

failure. This process begins the moment a patient is 

identified as high-risk at triage and continues 

uninterrupted throughout their ED stay, forming a 

critical data stream that informs medical decision-

making and triggers life-saving interventions [36]. 

The nurse, therefore, acts as the guardian at the 

bedside, capable of recognizing the earliest heralds 

of a brewing cytokine storm and diffuse alveolar 

damage before they culminate in irreversible organ 

failure. 

The foundation of nursing detection lies in a 

comprehensive and focused respiratory assessment. 

This begins with simple, yet profound, observation. 

The nurse assesses the patient's work of breathing, 

looking for the use of accessory muscles in the neck 

and chest, intercostal retractions, and the presence 

of a paradoxical abdominal breathing pattern, all of 

which signal respiratory muscle fatigue [37]. The 

patient's ability to speak in full sentences is a quick 

functional assessment; progressing from short 

phrases to single words indicates rapid 

deterioration. Auscultation provides critical 

auditory clues. While early ARDS may present 

with surprisingly clear breath sounds, the 

development of fine, late-inspiratory crackles 

(rales) at the lung bases, which may become 

widespread, suggests fluid-filled alveoli popping 

open—a hallmark of pulmonary edema. A 

subjective complaint of "air hunger" or a feeling of 

drowning, even when oxygen is applied, is a 

particularly distressing symptom that should be 

taken with the utmost seriousness [38]. These 

clinical signs, when pieced together, form a pattern 

that points away from obstructive lung disease and 

toward a restrictive, parenchymal process. 

Beyond qualitative observation, the quantitative, 

continuous monitoring of vital signs provides an 

objective framework for identifying ARDS and 

tracking its progression. The patterns in these 

parameters are highly informative. Tachypnea is 

often the first and most sensitive sign, with a 

respiratory rate consistently above 25-30 breaths 

per minute indicating significant respiratory drive 

and increased dead space ventilation [39]. 

However, a sudden, ominous decrease in 

respiratory rate in a patient previously in distress 

may signal impending respiratory arrest and muscle 

fatigue. Oxygen saturation (SpO₂), as measured by 

pulse oximetry, is crucial but must be interpreted 

with caution. A falling SpO₂ despite increasing 

fractional inspired oxygen (FiO₂) is a red flag for 

refractory hypoxemia. The SpO₂/FiO₂ (S/F) ratio 

serves as a useful, non-invasive surrogate for the 

PaO₂/FiO₂ (P/F) ratio; an S/F ratio below 200, for 

instance, strongly correlates with a P/F ratio below 

200, meeting the criteria for moderate ARDS [40]. 

Nursing vigilance is required to recognize the 

limitations of SpO₂, as it can be unreliable in states 

of poor perfusion, hypothermia, or severe anemia. 

Hemodynamic monitoring reveals another layer of 

the ARDS picture. Sinus tachycardia is a common 

compensatory response to hypoxemia, anxiety, and 

the underlying inflammatory state. Blood pressure 

may initially be elevated due to catecholamine 

release, but the onset of hypotension is an alarming 

sign that may indicate the progression of the 

underlying cause (e.g., septic shock) or the 

development of tension pneumothorax as a 

complication of mechanical ventilation. The nurse's 

role extends to advanced monitoring, particularly 

the interpretation of arterial blood gases (ABGs). 

The classic ABG pattern in early ARDS is 

hypoxemia with respiratory alkalosis (low PaCO₂ 

and high pH), driven by tachypnea. As the 

syndrome progresses and fatigue sets in, a rising 

PaCO₂ with a developing respiratory acidosis 

indicates the failure of compensatory mechanisms 

and the need for imminent mechanical ventilatory 

support [41]. The nurse is responsible for ensuring 

ABGs are drawn at appropriate intervals and for 

alerting the team to these critical trends. 

The nursing assessment is an integrative process, 

where data from various streams are synthesized to 

form a complete clinical picture. The incorporation 

of point-of-care ultrasound (POCUS) into the 

nursing assessment, where protocols allow, has 

been a transformative advancement. A nurse-

performed lung ultrasound can objectively identify 

the B-pattern (multiple B-lines) indicative of 

interstitial edema, track its progression from focal 

to diffuse, and help differentiate ARDS from 

cardiogenic pulmonary edema by assessing the 

sonographic morphology of the lungs and the 

inferior vena cava [42, 43]. Furthermore, the nurse 

must maintain a high level of suspicion for the 

complications of ARDS and its treatment. This 

includes monitoring for signs of barotrauma (e.g., 

subcutaneous emphysema, sudden sharp chest pain) 

in a ventilated patient and assessing for the negative 

effects of positive pressure ventilation on cardiac 

output, manifesting as decreased urine output and 

worsening hypotension [44]. 

Ultimately, the power of nursing assessment lies 

not just in data collection, but in the interpretation, 

communication, and escalation of that data. The 
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nurse is the constant presence, able to detect subtle 

changes over time that might be missed during 

intermittent physician rounds. This continuous 

surveillance enables the recognition of specific 

clinical trajectories—such as a patient whose 

oxygen requirements are steadily climbing despite 

aggressive therapy—that signal a failing clinical 

course. By documenting trends meticulously and 

communicating findings using a structured tool like 

SBAR, the nurse ensures that the entire care team 

shares the same situational awareness [45]. This 

proactive, integrative, and vigilant approach to 

assessment and monitoring is what allows for the 

truly "early" recognition of ARDS, creating the 

essential window of opportunity for intervention 

that can ultimately save lives and reduce long-term 

morbidity. 

5. Respiratory Support Strategies in the ED:  

The emergency department (ED) serves as the 

critical arena where the initial respiratory support 

strategy for a patient with suspected or evolving 

Acute Respiratory Distress Syndrome (ARDS) is 

determined and implemented. This decision-making 

process is a dynamic and high-stakes sequence, 

moving from simple oxygen supplementation to 

advanced mechanical ventilation, with each step 

carrying significant implications for patient 

outcome. The primary goals of respiratory support 

in the ED are twofold: to correct life-threatening 

hypoxemia and to reduce the patient's excessive 

work of breathing, which, if unabated, can lead to 

respiratory muscle fatigue and arrest. The path 

chosen must be guided by a careful and continuous 

assessment of the patient's clinical status, 

respiratory physiology, and the known 

pathophysiology of ARDS. A misguided or delayed 

strategy can exacerbate ventilator-induced lung 

injury (VILI) even before the patient reaches the 

intensive care unit, making the ED team's approach 

a foundational determinant of the patient's ultimate 

trajectory [46]. The strategy is not linear but 

requires constant re-evaluation, as a patient's 

condition can deteriorate rapidly. 

The first and most fundamental intervention is 

oxygen therapy. For the patient with mild 

hypoxemia and preserved work of breathing, 

conventional low-flow devices (nasal cannula, 

simple face mask) may suffice initially. However, 

for the ARDS patient, the failure of low-flow 

oxygen to maintain adequate saturation is often the 

first sign of significant shunt physiology. This 

necessitates a rapid escalation to high-flow oxygen 

systems. The non-rebreather mask with a reservoir 

bag can deliver FiO₂ up to 0.90-0.95 and is a 

common first-line device for severe hypoxemia in 

the ED. A crucial paradigm shift in this phase is the 

adoption of conservative oxygen therapy. Emerging 

evidence suggests that while hypoxemia must be 

avoided, excessive hyperoxia may also be harmful 

by promoting free radical-mediated lung injury 

[47]. Therefore, the nursing and medical staff 

should titrate oxygen to a target SpO₂ of 88-95%, 

rather than pursuing a default goal of 100% 

saturation, a practice that requires disciplined 

monitoring and adjustment [48]. 

When high-flow oxygen fails, the next critical 

decision point involves the use of Non-Invasive 

Ventilation (NIV) and High-Flow Nasal Cannula 

(HFNC). HFNC delivers heated, humidified oxygen 

at high flows (up to 60 L/min) and a controlled 

FiO₂, providing several physiological benefits for 

the ARDS patient. It washes out anatomical dead 

space, generates a low level of positive end-

expiratory pressure (PEEP), and improves patient 

comfort and compliance. HFNC can be a valuable 

tool for patients with moderate hypoxemia who are 

still alert and breathing spontaneously, potentially 

avoiding the need for intubation in a select subset 

[49]. The role of NIV, specifically Bilevel Positive 

Airway Pressure (BiPAP), in ARDS is more 

controversial and nuanced. While it can be 

beneficial in certain specific scenarios, such as 

ARDS due to immunosuppression or cardiogenic 

pulmonary edema, its application in typical, severe 

ARDS is fraught with risk. NIV can mask a 

patient's deteriorating clinical status, delay 

necessary intubation, and is associated with a high 

failure rate in this population. The use of NIV in 

ARDS requires extremely careful patient selection, 

continuous monitoring in a high-acuity setting, and 

a low threshold for intubation if there is no rapid 

and clear improvement within a short time frame 

(e.g., 1-2 hours) [50]. 

The decision to proceed with endotracheal 

intubation and invasive mechanical ventilation is a 

definitive moment in the ED management of 

ARDS. Specific clinical triggers should prompt this 

decision, including the failure of non-invasive 

support to correct hypoxemia or respiratory 

acidosis, signs of increasing work of breathing and 

muscle fatigue, a depressed mental status (e.g., 

Glasgow Coma Scale < 8), or the need to protect 

the airway [51]. Delaying intubation in a failing 

patient can lead to emergent, crash intubation under 

suboptimal conditions, which carries a higher risk 

of complications. The intubation procedure itself 

for an ARDS patient is high-risk. The team must 

anticipate and prepare for the "peri-intubation 

crash," where the induction agents and transition to 

positive pressure ventilation can cause profound 

hypotension and further hypoxemia. A structured 

approach, including fluid resuscitation or 



Abdulaziz Hamed Aljohani, Mohammed Qaydhi M Alshammari, Saud Hamoud S Alsaadi, Alamrani Sulaiman Saleh A et al./ IJCESEN 10-4(2024)2382-2395 

 

2389 

 

vasopressor readiness, having a second-line airway 

device available, and considering a 

videolaryngoscope, is essential for safe execution 

[52]. 

Once the decision to intubate is made, the most 

critical responsibility of the ED team is the 

immediate initiation of lung-protective ventilation 

(LPV). This is not an ICU therapy; it is an ED 

imperative. The landmark ARDSNet protocol 

established that ventilation with low tidal volumes 

(4-8 mL/kg of predicted body weight, targeting 6 

mL/kg) and limiting the plateau pressure to < 30 cm 

H₂O significantly reduces mortality [53]. 

Calculating predicted body weight based on height 

is a crucial nursing and respiratory therapy function 

to avoid the common error of using actual body 

weight, which would result in injuriously high tidal 

volumes. The application of PEEP is equally vital. 

PEEP prevents alveolar collapse at the end of 

expiration, recruiting lung volume and improving 

oxygenation. While sophisticated PEEP titration 

tables exist for the ICU, the ED goal is to apply 

sufficient PEEP (often starting at 8-12 cm H₂O) to 

improve oxygenation without causing barotrauma 

or compromising hemodynamics [54]. 

The ED team's role extends to managing the 

challenges of LPV. Permissive hypercapnia—

allowing the arterial carbon dioxide (PaCO₂) to rise 

as a consequence of low tidal volume ventilation—

is an accepted and often necessary strategy to 

prevent volutrauma. Nurses and physicians must be 

comfortable with this concept, understanding that a 

respiratory acidosis with a pH as low as 7.15-7.20 

is generally well-tolerated, provided the patient is 

adequately sedated [55]. Finally, the entire process 

must be documented and communicated effectively 

during handover to the ICU team. Key information 

includes the initial and worst P/F ratio, the lung-

protective ventilator settings initiated, the patient's 

hemodynamic response to intubation and PEEP, 

and any complications encountered. By mastering 

this sequential yet fluid approach to respiratory 

support—from judicious oxygen therapy, through 

cautious use of non-invasive interfaces, to the 

timely initiation of invasive LPV—the emergency 

department fulfills its fundamental role in not just 

sustaining life, but in laying the groundwork for 

recovery from ARDS. 

Communication and Care Coordination with 

Emergency Medicine 

The effective management of Acute Respiratory 

Distress Syndrome (ARDS) in the high-velocity, 

high-stakes environment of the emergency 

department (ED) is fundamentally a test of 

interdisciplinary collaboration. No single clinician, 

regardless of expertise, can single-handedly 

navigate the complex diagnostic and therapeutic 

pathway required for these critically ill patients. 

Success hinges on the seamless integration of a 

diverse team, primarily comprising emergency 

physicians, emergency nurses, respiratory 

therapists, and often, consulting intensivists and 

radiologists. This collaborative model transforms 

the ED from a collection of individual practitioners 

into a cohesive, high-reliability organization 

capable of delivering synchronized, evidence-based 

care under extreme time pressure. The chaotic 

nature of the ED, with its frequent interruptions and 

parallel processing of multiple patients, makes 

structured collaboration not merely beneficial but 

essential for patient safety. For the ARDS patient, 

whose condition can deteriorate in minutes, the 

quality of this teamwork can be the difference 

between a managed stabilization and a preventable 

adverse outcome [56]. The core of this 

collaboration lies in two interdependent pillars: 

flawless communication and meticulous care 

coordination, which together create a shared mental 

model for patient management. 

The foundation of interdisciplinary collaboration is 

built upon clear roles and mutual respect for the 

unique expertise each team member brings. The 

emergency physician acts as the team leader and 

ultimate decision-maker, responsible for the 

medical diagnosis, overarching treatment plan, and 

performing critical procedures like intubation. The 

emergency nurse serves as the primary coordinator 

and executor of care at the bedside, providing 

continuous physiological monitoring, administering 

medications, managing the ventilator in conjunction 

with the respiratory therapist, and serving as the 

central communication hub for the patient and their 

family [57]. The respiratory therapist (RT) brings 

specialized knowledge in pulmonary physiology 

and mechanical ventilation. Their early 

involvement is critical for optimizing oxygen 

delivery devices, managing non-invasive 

ventilation, and, most importantly, ensuring the 

immediate application and ongoing management of 

lung-protective ventilation strategies post-

intubation [58]. This clear role definition prevents 

task duplication and ensures that all critical aspects 

of care are covered by the most qualified 

individual. 

Effective communication is the central nervous 

system of this collaborative model. In the dynamic 

context of an ARDS resuscitation, communication 

cannot be left to chance; it must be structured and 

intentional. The use of standardized communication 

tools is paramount. The SBAR (Situation, 

Background, Assessment, Recommendation) 

framework provides a concise and effective 

structure for nurse-to-physician or therapist-to-

physician updates, ensuring that critical information 



Abdulaziz Hamed Aljohani, Mohammed Qaydhi M Alshammari, Saud Hamoud S Alsaadi, Alamrani Sulaiman Saleh A et al./ IJCESEN 10-4(2024)2382-2395 

 

2390 

 

is transmitted efficiently. For example, a nurse 

might report: "Situation: Mr. Smith's oxygen 

saturation has dropped to 82%. Background: He is 

intubated for ARDS with a P/F ratio of 120. 

Assessment: He has decreased breath sounds on the 

right side. Recommendation: I need you to assess 

for a pneumothorax immediately" [59]. Beyond 

SBAR, structured briefings before procedures (like 

intubation) and debriefings after critical events are 

vital for ensuring team alignment and learning from 

clinical encounters. Closed-loop communication, 

where instructions are repeated back by the receiver 

to confirm understanding, is a simple yet powerful 

technique to prevent errors in medication 

administration or ventilator changes [60]. 

Care coordination is the tangible manifestation of 

effective communication, translating the shared 

plan into action. This is particularly evident during 

two high-risk phases: the peri-intubation period and 

the preparation for ICU transfer. During rapid 

sequence intubation for an ARDS patient, a 

coordinated "time-out" or pre-intubation briefing 

ensures that all team members are prepared for 

potential complications. The physician verbalizes 

the plan, the nurse confirms IV access and has 

vasopressors drawn up, and the respiratory therapist 

prepares the ventilator with lung-protective settings 

confirmed (e.g., tidal volume 6 mL/kg PBW, PEEP 

of 10 cm H₂O) [61]. This synchronization prevents 

the dangerous scenario where the physician is 

focused solely on securing the airway while the 

patient becomes hypotensive from induction agents. 

Similarly, coordinating the transfer to the ICU 

requires a structured handoff. A tool like I-PASS 

(Illness severity, Patient summary, Action list, 

Situation awareness and contingency planning, 

Synthesis by receiver) can standardize this process, 

ensuring the receiving ICU team is fully aware of 

the patient's ED course, current ventilator settings, 

vasopressor requirements, and ongoing concerns 

[62]. This eliminates information decay and ensures 

continuity of the lung-protective and resuscitation 

strategies initiated in the ED. 

Despite its clear benefits, interdisciplinary 

collaboration in the ED faces significant barriers. 

Hierarchical structures can sometimes inhibit 

nurses or therapists from speaking up with 

concerns. High workload, noise, and frequent 

interruptions can fracture communication channels. 

Furthermore, the inherent time pressure of the ED 

can lead to shortcuts in coordination, such as 

skipping briefings or handoffs [63]. To overcome 

these challenges, a proactive organizational culture 

must be fostered. This includes implementing 

interdisciplinary simulation training focused on 

ARDS management, which builds trust, improves 

communication, and allows teams to practice 

complex scenarios in a safe environment [64]. 

Leadership must actively champion a culture of 

psychological safety, where every team member 

feels empowered to voice concerns without fear of 

reprisal. The use of cognitive aids, such as 

checklists for ARDS management or pre-intubation 

bundles posted in resuscitation bays, can also 

support coordination under stress by ensuring key 

steps are not forgotten [65]. 

The integration of early critical care consultation is 

another vital layer of collaboration. Early 

involvement of an intensivist or the ICU team, 

whether in person or via tele-ICU platforms, can 

provide valuable guidance on complex management 

decisions, such as fluid balance, advanced 

ventilator modes, or the consideration for transfer 

on extracorporeal membrane oxygenation (ECMO) 

[66]. This bridges the gap between emergency 

stabilization and definitive critical care. In 

conclusion, the management of ARDS in the ED is 

a quintessential example of a clinical problem that 

cannot be solved by expertise alone. It demands a 

highly functional, interdisciplinary team whose 

members communicate with clarity, coordinate 

with precision, and respect each other's 

contributions. By investing in the structures and 

culture that support this collaboration—through 

standardized tools, shared mental models, and 

deliberate practice—the emergency department can 

transform its response to ARDS, ensuring that the 

collective competence of the team delivers a level 

of care that far exceeds the sum of its individual 

parts, ultimately leading to improved survival and 

recovery for these vulnerable patients [67]. 

6. Protocols and Protocol Adherence:  

In the high-stakes, time-pressured environment of 

the emergency department (ED), the management 

of complex conditions like Acute Respiratory 

Distress Syndrome (ARDS) can be vulnerable to 

cognitive errors, practice variation, and delays in 

applying evidence-based care. The implementation 

of standardized protocols serves as a critical 

defense against these failures, transforming the 

chaotic resuscitation bay into a structured 

environment of excellence. Protocols for ARDS in 

the ED are not intended to replace clinical 

judgment but to augment it by providing a 

validated, systematic framework for diagnosis and 

initial management. They function as cognitive aids 

that ensure key steps are not overlooked during 

moments of high stress and cognitive overload. The 

fundamental premise is that by standardizing the 

process, the ED team can reduce practice variation, 

accelerate time-to-treatment for critical 

interventions, and ultimately improve adherence to 
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the lung-protective strategies that are proven to 

save lives [68]. For a syndrome where early 

management directly impacts mortality, the 

existence of and adherence to a well-designed 

protocol can be a decisive factor in patient 

outcomes. 

A comprehensive ARDS protocol in the ED must 

be multi-faceted, addressing the entire patient 

journey from suspicion to stabilization and transfer. 

The first component is a Screening and Diagnostic 

Protocol. This protocol provides a clear algorithm 

for triage nurses and physicians to follow when a 

patient presents with acute respiratory distress and 

known risk factors. It would mandate specific 

actions, such as the immediate measurement of 

SpO₂/FiO₂ ratio, the timely acquisition of a chest 

radiograph, the prompt ordering of an arterial blood 

gas (ABG) for formal PaO₂/FiO₂ calculation, and 

the rapid utilization of point-of-care ultrasound 

(POCUS) to assess for bilateral B-lines and exclude 

cardiogenic edema [69]. By embedding the Berlin 

Definition criteria into a step-by-step checklist, this 

protocol minimizes diagnostic uncertainty and 

ensures that all necessary components for an ARDS 

diagnosis are pursued simultaneously and 

efficiently, rather than sequentially. 

The second, and perhaps most crucial, component 

is the Initial Management and Ventilator 

Protocol. This protocol directly translates the 

screening diagnosis into immediate, life-saving 

action. Its cornerstone is the mandatory application 

of lung-protective ventilation (LPV) for any 

intubated patient meeting ARDS criteria. The 

protocol must explicitly state the formula for 

calculating predicted body weight (PBW) to 

prevent the common error of using actual body 

weight, and it must provide clear default ventilator 

settings. For example, the protocol might dictate: 

upon intubation, set the ventilator to Volume 

Assist-Control mode with a tidal volume of 6-8 

mL/kg PBW (targeting 6 mL/kg), an initial PEEP 

of 8-10 cm H₂O, and a limit on plateau pressure to 

< 30 cm H₂O [70]. Furthermore, the protocol 

should include guidance on managing the 

consequences of LPV, such as the acceptance of 

permissive hypercapnia, thereby educating and 

empowering the entire team to adhere to this 

counterintuitive but essential strategy [71]. 

Beyond the ventilator, a robust ED ARDS protocol 

must integrate with other time-sensitive care 

bundles. Most notably, it must dovetail with Sepsis 

Management Protocols. Given that sepsis is a 

leading cause of ARDS, the protocol should trigger 

the immediate initiation of the sepsis bundle—

including lactate measurement, blood cultures, and 

administration of broad-spectrum antibiotics—

whenever sepsis is the suspected underlying trigger 

[72]. This synergistic approach ensures that the 

cause of ARDS is treated as aggressively as the 

pulmonary manifestation. A Fluid Management 

Protocol is another key element. For the ARDS 

patient who is not in shock, the protocol should 

advocate for a conservative fluid strategy once 

initial resuscitation is complete, guiding clinicians 

to minimize intravenous fluids to reduce 

extravascular lung water [73]. Finally, a Pre-

Intubation Checklist is an essential safety sub-

protocol. This checklist, completed verbally by the 

team before rapid sequence intubation, ensures 

preparedness for complications by verifying: IV 

access, vasopressor availability, difficult airway 

equipment, and most importantly, that the ventilator 

is pre-set with LPV settings [74]. 

The mere creation of a protocol, however, does not 

guarantee its success. The ultimate challenge lies in 

ensuring consistent Protocol Adherence. Studies 

have repeatedly shown a "knowing-doing" gap in 

critical care, where evidence-based guidelines are 

understood but not consistently implemented at the 

bedside [75]. Barriers to adherence in the ED are 

numerous and include a lack of awareness of the 

protocol, time constraints, perceived complexity, 

and a cultural resistance to standardized medicine 

that is perceived as encroaching on clinical 

autonomy. To overcome these barriers, a multi-

pronged strategy is essential. First, the protocol 

must be developed with front-line ED clinician 

input to ensure it is practical, user-friendly, and 

context-specific. Second, it requires extensive 

education and interdisciplinary simulation training, 

where physicians, nurses, and respiratory therapists 

can practice using the protocol together in realistic 

scenarios, building muscle memory and trust in the 

process [76]. 

Third, the integration of protocol prompts into the 

electronic health record (EHR) can significantly 

boost adherence. Automated alerts for calculating 

PBW, pre-populated order sets for ARDS 

management, and forced functions that require 

ventilator settings to be entered before a patient can 

be transferred to the ICU can effectively nudge 

behavior toward compliance [77]. Finally, 

continuous audit and feedback are vital. Regularly 

measuring and reporting back to the ED team 

metrics such as the average tidal volume used in 

intubated ARDS patients or the time from 

intubation to protocol-compliant ventilator settings 

creates accountability and fosters a culture of 

continuous quality improvement. 

 

7. Conclusion 
 

In conclusion, the effective management of Acute 

Respiratory Distress Syndrome in the emergency 
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setting is a complex but achievable goal that hinges 

on a synergistic and proactive approach. This 

research has demonstrated that optimal outcomes 

are not the product of isolated actions but of a 

deeply integrated system where the distinct yet 

complementary roles of nursing and emergency 

medicine coalesce. The journey begins with astute 

triage and vigilant nursing assessment, capable of 

detecting the subtle early warnings of ARDS. It is 

sustained by the physician's diagnostic acumen and 

leadership in implementing life-saving 

interventions, most notably the immediate 

application of lung-protective ventilation. 

Furthermore, the entire process is fortified by 

robust interdisciplinary collaboration, clear 

communication, and unwavering adherence to 

standardized protocols. These elements together 

create a safety net that minimizes errors, reduces 

practice variation, and ensures that evidence-based 

care is delivered consistently and efficiently from 

the first moments of patient contact. Ultimately, 

strengthening this collaborative framework within 

the Emergency Department is not merely an 

operational enhancement but a moral imperative, 

establishing the essential foundation for survival, 

recovery, and improved long-term prognosis for 

patients facing this devastating syndrome. 
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