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ABSTRACT

Respiratory emergencies remain a major challenge in both acute and prehospital care because clinical deterioration can occur
rapidly and the window for effective intervention is often narrow. Common conditions, including foreign body airway
obstruction, acute asthma exacerbation, acute respiratory failure, and anaphylaxis-related airway compromise, may progress
within minutes from mild respiratory distress to severe hypoxemia, circulatory collapse, or death, particularly in children, older
adults, and patients with limited cardiopulmonary reserve. This review summarizes current evidence on the clinical recognition
and early management of respiratory emergencies, with an emphasis on practical approaches applicable in real-world settings.
Early identification continues to rely largely on timely clinical assessment, especially in environments with limited diagnostic
resources. Key warning signs include dyspnea, choking, wheezing, cyanosis, altered mental status, and increased work of
breathing, although recognition may be complicated by overlapping symptoms, variable clinical contexts, and differences in
responder experience. Initial management remains centered on rapid airway assessment, basic airway-opening maneuvers,
oxygen therapy, bag-valve-mask ventilation when indicated, and first-aid interventions such as abdominal thrusts for severe
choking. This review also highlights the importance of structured prehospital response systems, public first-aid education, and
timely escalation of care when respiratory compromise worsens. In addition, infection-control considerations associated with
commonly used medical devices and the emerging value of wearable monitoring, digital auscultation, and related supportive
technologies are discussed as potential means of improving early recognition and response. Overall, better outcomes in
respiratory emergencies depend on earlier identification, stronger frontline preparedness, broader public training, and the
selective integration of practical technologies into acute and community care.
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1 Introduction

Respiratory emergencies are acute conditions in which airway patency, ventilation, or oxygenation is suddenly
threatened. Because deterioration may rapidly progress from respiratory distress to severe hypoxia or cardiac arrest, these
events remain highly consequential across emergency departments, prehospital systems, and community settings.

Common causes include foreign body airway obstruction, acute asthma exacerbation, acute respiratory failure, and
anaphylaxis-related airway compromise. Although their etiologies differ, they share the same immediate consequence:
ineffective airflow or gas exchange. In the earliest phase of care, this physiological endpoint often matters more than the
precise diagnosis because delayed recognition may quickly lead to irreversible neurological injury or death.

Many respiratory emergencies occur in homes, public places, and workplaces, where the first observer is often a
bystander rather than a clinician. Early recognition therefore depends heavily on visible and audible warning signs such as
dyspnea, choking, wheezing, cyanosis, and altered consciousness. Airway compromise remains one of the most
preventable causes of sudden death in emergency situations, underscoring the importance of rapid identification of
these warning signs'".

Emergency care has improved through structured assessment, airway strategies, and the ABC framework, which have
made early stabilization more systematic . Prehospital emergency medical services have further expanded opportunities
for intervention before hospital arrival. Even so, early recognition remains difficult because respiratory symptoms are
often nonspecific and influenced by age, comorbidities, clinical setting, and responder experience.

This review examines the clinical identification of respiratory emergencies and the evidence supporting early on-site
intervention, with attention to practical limitations in real-world care ™.

2 Epidemiology and Clinical Burden of Respiratory Emergencies
2.1 Global Incidence and Mortality

Respiratory emergencies remain a substantial global health burden because they are common, time-sensitive, and
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potentially fatal. Major presentations include foreign body airway obstruction (FBAO), acute respiratory failure, and severe
asthma exacerbation, all of which may progress rapidly from respiratory distress to hypoxia, loss of consciousness, or
death. FBAO alone continues to cause thousands of deaths each year. In the United States, annual choking-related deaths
exceed 5,000, confirming choking as a persistent cause of injury-related mortality . Population-based evidence also
shows that choking contributes substantially to emergency department visits and prehospital emergencies across
multiple regions .

This burden is unevenly distributed. Airway obstruction-related injury remains especially consequential where
emergency access, bystander training, or coordinated prehospital response is limited .

2.2 High-Risk Populations

Although respiratory emergencies can occur at any age, children, older adults, and patients with chronic respiratory or
neuromuscular disorders remain at greatest risk. Young children, especially those younger than 5 years, are particularly
vulnerable to foreign body aspiration because of behavioral tendencies, immature chewing and swallowing, and small
airway size [6]. Older adults are vulnerable because of age-related swallowing impairment, neurological disease, frailty,
and reduced airway-protective reflexes; choking-related mortality rises markedly after 70 years of age .

Patients with asthma, chronic obstructive pulmonary disease, or neuromuscular disease are also at increased risk
because limited respiratory reserve, impaired airway protection, or weak cough may accelerate deterioration. In these
populations, relatively common triggers such as infection, fatigue, or environmental exposure may precipitate respiratory
failure more rapidly than expected ©.

2.3 Public Health Impact

The impact of respiratory emergencies extends beyond the individual event. These conditions place persistent
pressure on emergency medical services, emergency departments, and critical care resources because they often require
rapid triage and immediate treatment. Their consequences also extend beyond hospitalization, as hypoxic injury may lead
to neurological sequelae, disability, prolonged rehabilitation, and productivity loss. Choking episodes and acute
respiratory distress also frequently trigger EMS activation .

Because many events occur in homes, schools, restaurants, and other public settings, outcomes often depend on
whether bystanders recognize danger and intervene before professional help arrives. Available evidence suggests that
timely first-aid response can improve survival in out-of-hospital airway obstruction events . Public education, bystander
first-aid training, and stronger prehospital response systems therefore remain essential.

3 Pathophysiology of Respiratory Emergencies
3.1 Airway Obstruction

Airway obstruction is one of the most direct mechanisms in respiratory emergencies because it can sharply reduce or
completely interrupt airflow. Obstruction may result from foreign bodies, soft tissue swelling, mucus plugging, or
structural lesions, but the physiological consequence is similar: abrupt loss of effective ventilation. FBAO most clearly
illustrates this process. When food or a small object lodges in the upper airway, patients may develop choking, inability to
speak, ineffective coughing, or stridor . If the obstruction is not relieved promptly, oxygen delivery declines rapidly and
loss of consciousness, cardiac arrest, or irreversible neurological injury may follow.

3.2 Bronchospasm and Airway Inflammation

In acute asthma exacerbation and severe allergic reactions, airflow limitation often results from bronchospasm and
inflammatory narrowing of the airway. In asthma, bronchial smooth muscle contraction, mucosal edema, and increased
airway resistance produce dyspnea, wheezing, and labored breathing. Although initially reversible, this process may
become life-threatening when bronchospasm intensifies and respiratory effort can no longer be sustained.

In anaphylaxis, inflammatory mediators may rapidly cause edema of the laryngeal and pharyngeal tissues, sometimes
together with systemic instability. This makes upper-airway compromise especially dangerous because deterioration may
occur before complete obstruction is obvious.

3.3 Ventilation and Oxygenation Failure

A third major pathway is failure of ventilation or oxygen exchange. Acute respiratory failure develops when the
respiratory system can no longer maintain adequate oxygenation, carbon dioxide elimination, or both. Ventilatory failure
is commonly associated with impaired respiratory drive, respiratory muscle fatigue, or neuromuscular dysfunction,
leading to carbon dioxide retention and progressive exhaustion.

Oxygenation failure follows a different mechanism in which gas exchange is primarily impaired. Pneumonia,
pulmonary edema, and severe inflammatory lung injury are common examples. Although ventilation failure and
oxygenation failure are conceptually distinct, they often overlap in practice.
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4 (Clinical Identification of Respiratory Emergencies

Early clinical recognition is often the point at which outcomes can still be changed most effectively. Especially outside
the hospital, identification depends less on imaging or laboratory confirmation than on rapid observation, focused
examination, and interpretation of limited warning signs.

4.1 Key Symptoms

Dyspnea is one of the most common manifestations of respiratory distress and one of the least specific. It is generally
defined as a subjective sensation of breathing discomfort shaped by multiple physiological and contextual factors ©'. In
emergency settings, sudden dyspnea may accompany airway obstruction, acute asthma exacerbation, pulmonary
embolism, or evolving respiratory failure.

Choking is a more direct warning sign. In FBAQO, patients may suddenly become unable to speak, cough effectively, or
breathe normally after aspiration of food or another object. Because deterioration may occur within minutes, this finding
strongly suggests immediate danger.

Wheezing usually reflects airflow through narrowed airways and is classically associated with asthma, chronic
obstructive pulmonary disease, and other obstructive processes"?. It may suggest bronchospasm or airway narrowing,
but it does not by itself define severity, and in advanced airflow limitation its absence may be misleading.

Cyanosis is better regarded as a late sign than an early screening feature. Because hypoxia may progress before
cyanosis becomes visible, clinical assessment should not rely on appearance alone.

4.2 Physical Examination Findings

Physical examination remains central to judging both the presence and urgency of respiratory compromise. Initial
assessment commonly includes rapid evaluation of respiratory rate, heart rate, and oxygen saturation. Among these,
tachypnea is often one of the earliest objective indicators of increased respiratory effort ",

Observation of breathing pattern provides further information. Nasal flaring, intercostal retractions, and accessory
muscle use all suggest increased work of breathing. Reduced chest expansion, asymmetry, or visibly uneven respiratory
effort may indicate airway obstruction, pneumothorax, or other acute thoracic pathology. Altered mental status should
likewise be treated as a major warning sign, since confusion, agitation, or drowsiness may reflect worsening hypoxemia or
hypercapnia.

4.3 Role of Auscultation in Respiratory Assessment

Auscultation remains a useful part of respiratory assessment. With a stethoscope, clinicians can rapidly evaluate breath
sounds and identify patterns suggesting airway narrowing, retained secretions, or alveolar disease. Wheezes are
commonly linked to bronchospasm or obstructive airway disease, while crackles are more often associated with
pneumonia, pulmonary edema, or heart failure '?.

Auscultation is non-invasive, inexpensive, and available in both hospital and prehospital settings. Newer approaches
such as digital stethoscopes and computerized respiratory sound analysis may improve the capture and interpretation of
abnormal lung sounds "'¥, although their usefulness still depends on effective workflow integration.

4.4 Challenges in Early Identification

Despite improvements in emergency systems and diagnostic tools, early identification of respiratory emergencies
remains difficult. Many respiratory symptoms are nonspecific. Dyspnea, for example, may occur in pulmonary, cardiac,
neurological, or metabolic disorders, making rapid differentiation difficult.

Because many respiratory emergencies occur in public settings, early detection often depends on bystanders with
limited medical training. Even basic bedside tools also have limitations. Interpretation of breath sounds may vary with
clinician experience, patient cooperation, environmental noise, and the intrinsic variability of respiratory acoustics. Recent
evidence suggests that even trained clinicians may have difficulty distinguishing certain sounds, particularly crackles ",

5 Common Types of Respiratory Emergencies

Respiratory emergencies arise from different mechanisms but converge on the same immediate threat: failure to
maintain adequate airflow or gas exchange. Among the most clinically important are foreign body airway obstruction,
acute asthma exacerbation, acute respiratory failure, and anaphylaxis-related airway compromise.

5.1 Foreign Body Airway Obstruction

FBAO, or choking, is one of the most abrupt respiratory emergencies because airflow may be partially or completely
blocked within seconds. Food, especially meat and nuts, as well as small objects, remain common causes, particularly in
children and older adults . Patients often present with sudden coughing, inability to speak, ineffective respiratory effort,
and visible distress. In complete obstruction, cyanosis, collapse, and cardiac arrest may follow rapidly .

Its clinical importance lies in the narrow rescue window. Observational evidence indicates that the duration of



36 Jinzhe Lietal.

obstruction is closely linked to neurological and survival outcomes.

5.2 Acute Asthma Exacerbation

Acute asthma exacerbation is another major cause of emergency respiratory compromise. During an exacerbation,
bronchospasm and airway inflammation narrow the bronchial lumen, increase airway resistance, and reduce effective
airflow ., Patients typically present with dyspnea, wheezing, chest tightness, and persistent cough. In more severe
episodes, tachypnea, accessory muscle use, and falling oxygen saturation become more evident, and delayed or
ineffective treatment may allow progression to respiratory failure requiring ventilatory support .

Severe exacerbations do not occur only in patients already recognized as having severe asthma. Emergency
presentations also occur in individuals with poor long-term control, undertreated disease, or previously unrecognized
asthma. Infection, allergen exposure, treatment nonadherence, and environmental pollutants all contribute to risk "7,

5.3 Acute Respiratory Failure

Acute respiratory failure represents the final common pathway of many respiratory emergencies. It occurs when the
respiratory system can no longer maintain adequate oxygenation, carbon dioxide elimination, or both. Causes include
pneumonia, acute respiratory distress syndrome, severe asthma, neuromuscular disease, and central nervous system
depression. Clinically, patients may present with severe dyspnea, tachypnea, hypoxemia, altered mental status,
progressive fatigue, and inability to sustain effective breathing.

Acute respiratory failure is commonly divided into hypoxemic and hypercapnic forms. Hypoxemic failure reflects
impaired oxygenation despite ongoing ventilation, whereas hypercapnic failure results from inadequate ventilation and
carbon dioxide retention. In the early phase, the priority remains rapid recognition and timely respiratory support.

5.4 Anaphylaxis-Related Airway Compromise

Anaphylaxis is a severe systemic allergic reaction that may rapidly progress to airway compromise and respiratory
collapse. Common triggers include foods, medications, insect stings, and latex. The underlying process involves
widespread mediator release from mast cells and basophils, causing vasodilation, increased vascular permeability, and
tissue edema. From a respiratory standpoint, the greatest danger is upper-airway swelling together with bronchospasm.
Patients may develop stridor, wheezing, dyspnea, and visible swelling of the laryngeal or pharyngeal region.

Because anaphylaxis may unfold within minutes of exposure, early recognition is essential. Prompt epinephrine
administration and airway management remain the cornerstone of treatment.

6 On-Site Intervention and First-Aid Management

Once a respiratory emergency is recognized, immediate management becomes the priority. In community and
prehospital settings, the first interventions often must be delivered before advanced medical support arrives.

6.1 Basic Airway Management

Basic airway management is the foundation of early treatment because its goals are to maintain airway patency,
support oxygenation, and prevent worsening ventilation failure. Initial maneuvers commonly include head-tilt - chin-lift
and jaw-thrust techniques. Simple adjuncts such as oropharyngeal and nasopharyngeal airways may also assist in
maintaining patency during early resuscitation .

Supplemental oxygen remains another core intervention. When spontaneous breathing is inadequate, bag-valve-mask
ventilation may be required until more advanced airway support becomes available "®. Current guidance generally
supports a stepwise strategy: start with basic maneuvers and escalate to more advanced techniques only when
necessary "%,

6.2 Heimlich Maneuver for Choking

The Heimlich maneuver, or abdominal thrusts, remains one of the most familiar first-aid interventions for severe
choking in conscious individuals. Its purpose is to generate sufficient intrathoracic pressure to expel an obstructing object
from the airway. It is typically indicated when a person cannot speak, breathe, or cough effectively. When performed
correctly, it may rapidly restore airway patency .

The maneuver is effective but not risk free. Incorrect performance may cause abdominal or internal organ injury .
Evidence on bystander response further supports the value of immediate first-aid action: early interventions, including
abdominal thrusts and back blows, may improve survival and neurological outcomes in choking events .

6.3 Emergency Response in Prehospital Settings

Prehospital emergency systems play a major role in the management of acute respiratory distress because emergency
medical services are often the first professional responders. In practice, prehospital airway care usually follows structured
protocols. Oxygen administration, airway positioning, and bag-valve-mask ventilation are generally attempted first, with
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supraglottic airway placement or endotracheal intubation considered when basic measures are insufficient
Recommendations also emphasize that airway decisions in prehospital settings should be guided by repeated
reassessment and by the provider’s level of training and experience .

6.4 Limitations of Current Emergency Interventions

Despite progress in emergency medicine, several limitations continue to affect on-site respiratory care. Training
remains variable, especially because many choking and respiratory distress events occur in public settings where
bystanders may have little formal first-aid preparation. Advanced airway procedures also remain technically demanding in
uncontrolled prehospital environments.

Even standard first-aid measures have practical constraints. Abdominal thrusts can be highly effective when correctly
applied, but inappropriate use may cause harm. These limitations support the need for stronger public training, more
consistent responder education, and safer assistive technologies for early airway management.

7 Infection Control and Medical Equipment Safety

In respiratory emergencies, attention is usually directed toward airway support and rapid intervention. However, the
safety of commonly used assessment devices also deserves attention. The stethoscope remains one of the most
frequently handled instruments and a potential source of cross-contamination.

7.1 Contamination Risk of Medical Devices

Frequently reused bedside devices may contribute to healthcare-associated infection when cleaning is inconsistent.
The stethoscope is especially relevant because its diaphragm contacts multiple patients over short intervals, allowing
microbial contamination to accumulate ®?. Hospital-based studies show that contamination is common rather than
exceptional, with organisms such as Staphylococcus aureus, Enterococcus species, and other resistant pathogens
detected on stethoscope surfaces . Another persistent problem is variable adherence to recommended disinfection
practices .

7.2 Current Disinfection Strategies

The most established approach remains alcohol-based disinfection of the stethoscope diaphragm and tubing between
examinations. When performed correctly, this method can substantially reduce bacterial load. Other approaches,
including disposable diaphragm covers and antimicrobial materials, have also been explored. Their limitation, however, is
mainly practical, because time pressure and interruptions often reduce adherence.

7.3 Need for Improved Infection-Control Technologies

Because manual disinfection is difficult to sustain consistently, interest has grown in technologies that reduce
dependence on perfect user compliance. Automated or self-disinfecting medical devices may offer a more practical
option in high-turnover settings. Their future value, however, will depend on practicality, cost, and compatibility with
bedside workflows.

8 Emerging Technologies Supporting Respiratory Emergency Care

Technological innovation is increasingly shaping how respiratory emergencies may be recognized and managed.
Current developments focus mainly on monitoring systems, digital diagnostic tools, and assistive devices intended to
improve early detection or support intervention.

Wearable physiological monitoring devices are among the most discussed advances. These systems can continuously
track respiratory rate, oxygen saturation, and other vital signs, creating the possibility of detecting deterioration earlier
than intermittent bedside observation alone. Advances in flexible sensors and biosignal monitoring have made real-time
respiratory surveillance outside traditional hospital environments increasingly feasible .

Even so, continuous monitoring should not be viewed as a replacement for clinical judgment. Its value still depends on
signal quality, user adherence, and meaningful integration into decision-making.

9 Future Perspectives

Future progress in respiratory emergency care will depend on better recognition, stronger frontline organization, and
more selective integration of technologies into routine practice. Intelligent monitoring systems may strengthen early
recognition in both hospital and community settings if they can be incorporated effectively into real workflows.

Another major priority is first-aid education and public preparedness. Because many respiratory emergencies begin
outside healthcare facilities, outcomes often depend on what happens before professional responders arrive. Wider
community training in choking management, basic airway support, and emergency activation may therefore be as
important as advances in equipment design. Infection control should also remain part of this agenda.
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10 Conclusion

Respiratory emergencies remain among the most time-sensitive problems in acute and prehospital medicine. Whether
the cause is foreign body airway obstruction, acute asthma exacerbation, respiratory failure, or anaphylaxis-related airway
compromise, the immediate threat is the same: rapidly worsening impairment of ventilation and oxygenation.

A consistent message across the literature is that early identification remains essential but is not always
straightforward. Clinical warning signs such as dyspnea, choking, wheezing, cyanosis, and altered consciousness are
highly relevant, yet their value depends on context and interpretation. Immediate interventions, including airway
opening, oxygen support, and first-aid techniques such as the Heimlich maneuver, remain central to early management.

Overall, further progress will depend on better integration of early recognition, practical first-aid training, safer
equipment use, and selective adoption of technologies that genuinely improve frontline decision-making.
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