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Abstract: INTRODUCTION Artificial in-
telligence has emerged as a transformative
tool in emergency medicine, enhancing diag-
nostic precision, triage processes, and treat-
ment strategies. By leveraging advanced al-
gorithms and machine learning, Al systems
process vast datasets in real time, addressing
challenges inherent to high-pressure envi-
ronments. These technologies have proven
particularly effective in identifying critical
conditions, predicting patient outcomes, and
optimizing resource allocation, underscoring
their potential to improve efficiency and pa-
tient care. OBJETIVE The main objective of
this work was to evaluate the role of artifi-
cial intelligence as a decision support tool in
medical emergencies, focusing on its impact
on diagnostic accuracy, triage efficiency, and
treatment optimization in critical care set-
tings. METHODS This is a narrative review
which included studies in the MEDLINE
— PubMed (National Library of Medicine,
National Institutes of Health), COCHRA-
NE, EMBASE and Google Scholar databases,
using as descriptors: “Artificial intelligence in
emergency medicine” OR “Decision support
systems in acute care” OR Machine learning
for medical diagnostics” OR “Al-based triage
and prioritization” OR “Predictive analytics
in critical care” in the last years. RESULTS
AND DISCUSSION The application of Al in
emergencies has demonstrated significant ad-
vancements across various domains. AI-dri-
ven tools reduce diagnostic errors, facilitate
early detection of sepsis, and improve cardiac
event management. Predictive analytics aid
in triage prioritization and resource distribu-
tion during mass casualty incidents. However,
challenges persist, including algorithmic bias,
data interoperability issues, and the need for
clinician acceptance. Addressing these limita-
tions is critical for widespread adoption and
optimal performance of Al systems. CON-
CLUSION Al is poised to revolutionize emer-
gency medicine, but ethical, technical, and
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economic barriers must be addressed to fully
harness its potential. By improving decision-
-making and patient outcomes, Al enhances
the overall quality of emergency care. Conti-
nued research, clinician training, and policy
development will be essential in ensuring the
integration of Al technologies into emergency
healthcare systems, paving the way for a more
efficient and effective future in acute medical
care.

Keywords: Artificial intelligence; Emergency
medicine; Predictive analytics; Triage systems;
Critical care.

INTRODUCTION

The evolution of decision support systems
in healthcare represents a dynamic interplay
between technological advancements and
clinical needs. Historically, these systems
relied on static algorithms and clinician-
led input, offering limited adaptability to
complex clinical scenarios'. The emergence
of artificial intelligence (AI) has redefined this
landscape, transforming decision-making
from a predominantly reactive to a predictive
paradigm. AI's capacity to process vast
datasets, detect patterns, and offer actionable
insights has proven particularly valuable in
emergency medicine, where rapid and precise
decisions are critical to patient outcomes'.
The increasing demands of acute care
environments, coupled with the complexity
of medical emergencies, have made Al an
indispensable tool in modern healthcare’.

AT’ utility in emergency medicine extends
far beyond its computational power, as it has
become an integrative force in addressing the
multifaceted challenges clinicians face. The
heterogeneity of patient presentations, com-
bined with the time-sensitive nature of emer-
gencies, has underscored the need for tools
capable of prioritizing care effectively’. Al-
-driven triage systems, powered by machine
learning algorithms, can analyze patient data
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in real-time, stratifying risk and predicting
outcomes with remarkable accuracy. These
systems have not only enhanced the efficien-
cy of emergency departments but also impro-
ved the allocation of critical resources during
periods of high patient influx®. Such advan-
cements highlight AT’s ability to augment cli-
nical decision-making, ensuring that care de-
livery is both timely and effective’.

The diagnostic landscape of emergency
medicine has witnessed transformative
changeswith theintegration of Altechnologies.
Conditions requiring immediate recognition,
such as acute myocardial infarction, stroke,
and sepsis, have particularly benefited from
Al-driven diagnostic tools®. These systems
leverage diverse data inputs, including
imaging studies, laboratory results, and patient
histories, to generate differential diagnoses
with unprecedented speed and accuracy. By
reducing diagnostic errors and facilitating
early interventions, AI has demonstrated
its potential to significantly improve patient
outcomes®. This shift toward precision
diagnostics has been a pivotal step in aligning
emergency medicine with the broader goals of
personalized healthcare®.

AT’s role in emergency care is not confined
to diagnostics alone but extends to treatment
optimization and procedural support. The
ability of Al algorithms to integrate real-time
data with evidence-based guidelines has enab-
led clinicians to tailor interventions to indivi-
dual patient needs®. This approach has proven
particularly effective in managing pharma-
cological therapies, ventilatory support, and
fluid resuscitation strategies in critical care
settings. Furthermore, AI has facilitated pro-
cedural decision-making by providing insi-
ghts into surgical risks and predicting pos-
toperative outcomes®. These contributions
underscore the versatility of Al in enhancing
both the safety and efficacy of emergency me-
dical interventions®.
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Resource allocation in emergency me-
dicine is a perennial challenge, particularly
during mass casualty incidents and public
health emergencies. AI's capacity to model
and predict resource utilization has proven
instrumental in addressing these issues®. For
instance, Al systems can forecast emergency
department overcrowding, enabling proactive
measures to optimize patient flow and resour-
ce distribution. Additionally, AT’s predictive
analytics have been employed to anticipate
surges in patient volume during pandemics
and natural disasters, allowing for strategic
planning and mitigation®. These capabilities
reflect AT’s broader role in strengthening he-
althcare system resilience and preparedness®.

Despite its transformative potential, the
implementation of Al in emergency medi-
cine is fraught with challenges that warrant
careful consideration. Ethical issues, such as
algorithmic bias, patient privacy, and data
security, have emerged as critical concerns®.
Biases inherent in training datasets can lead
to disparities in Al-driven recommendations,
disproportionately affecting vulnerable popu-
lations. Ensuring data privacy and complian-
ce with regulatory standards is essential to
maintaining public trust in AI technologies®.
Addressing these challenges requires a mul-
tidisciplinary approach, involving clinicians,
data scientists, ethicists, and policymakers, to
develop frameworks that balance innovation
with ethical accountability®.

Another significant barrier to the wides-
pread adoption of Al in emergency medicine
is the skepticism among healthcare providers
regarding its reliability and usability. Clini-
cian acceptance is contingent upon the trans-
parency and interpretability of Al algorithms,
as well as their integration into existing work-
flows”. Educational initiatives and training
programs aimed at familiarizing clinicians
with AI tools are crucial to bridging this gap.
Furthermore, robust validation studies are ne-
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eded to demonstrate the clinical efficacy of Al
systems in diverse emergency care settings’.
These efforts will be instrumental in fostering
confidence among clinicians and facilitating
the seamless adoption of Al technologies’.

The economic implications of integrating
Al into emergency medicine also merit atten-
tion, as the cost of developing, deploying, and
maintaining Al systems can be substantial®.
However, studies have shown that the long-
-term benefits of Al, such as reduced hospital
stays, decreased diagnostic errors, and im-
proved operational efficiency, can offset these
initial costs. Cost-effectiveness analyses are
essential to guide healthcare administrators in
making informed decisions about Al invest-
ments®. By demonstrating value across clini-
cal, operational, and economic dimensions,
AT can secure its place as a sustainable inno-
vation in emergency medicine®.

OBJETIVES

The main objective of this work was to
evaluate the role of artificial intelligence as a
decision support tool in medical emergencies,
focusing on its impact on diagnostic accuracy,
triage efficiency, and treatment optimization
in critical care settings.

SECUNDARY OBJETIVES

1. To analyze the effectiveness of Al in redu-
cing diagnostic errors during emergencies.
2. To explore AT’s role in predicting patient
outcomes in acute conditions, including
cardiac events and sepsis.

3. To evaluate the integration of Al in triage
systems and its impact on resource allocation.
4. To investigate the ethical, technical, and
economic challenges in implementing Al
in emergency medicine.

5. To assess the future potential of Al in
expanding emergency care capabilities
through innovations like wearable techno-
logy and telemedicine integration.
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METHODS

This is a narrative review, in which the
main aspects the role of artificial intelligence
as a decision support tool in medical emer-
gencies, focusing on its impact on diagnostic
accuracy, triage efficiency, and treatment op-
timization in critical care settings in recent
years were analyzed. The beginning of the stu-
dy was carried out with theoretical training
using the following databases: PubMed, sciE-
LO and Medline, using as descriptors: “Artifi-
cial intelligence in emergency medicine” OR
“Decision support systems in acute care” OR
Machine learning for medical diagnostics”
OR “Al-based triage and prioritization” OR
“Predictive analytics in critical care” in the last
5 years in the last years. As it is a narrative re-
view, this study does not have any risks.

Databases: This review included studies in
the MEDLINE - PubMed (National Library
of Medicine, National Institutes of Health),
COCHRANE, EMBASE and Google Scholar
databases.

The inclusion criteria applied in the analy-
tical review were human intervention studies,
experimental studies, cohort studies, case-
-control studies, cross-sectional studies and
literature reviews, editorials, case reports, and
poster presentations. Also, only studies wri-
ting in English and Portuguese were included.

RESULTS AND DISCUSSION

The effectiveness of artificial intelligen-
ce (AI) in reducing diagnostic errors during
emergencies has emerged as one of its most
validated outcomes. Studies have consistently
demonstrated that Al-driven diagnostic sys-
tems significantly outperform traditional
methods in identifying time-sensitive condi-
tions, such as acute myocardial infarction and
pulmonary embolism'®. By leveraging vast
datasets and machine learning algorithms,
these systems analyze multiple variables si-
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multaneously, identifying subtle patterns that
may elude human cognition'®. For instance,
the integration of Al into computed tomogra-
phy (CT) interpretation for stroke diagnosis
has reduced the time to identify ischemic and
hemorrhagic strokes, enabling faster decision-
-making and better patient outcomes'’. Mo-
reover, real-world applications in emergency
departments have shown that Al systems re-
duce variability among clinicians, standardi-
zing diagnostic approaches and minimizing
the risk of oversight'".

Al tools for early detection of sepsis in cri-
tical care units represent another transforma-
tive application. Sepsis, often a clinical conun-
drum due to its nonspecific presentation, has
been a focus of Al research aimed at impro-
ving early recognition''. Predictive models
trained on electronic health record (EHR)
data, such as temperature fluctuations, heart
rate trends, and lab values, have demonstrated
high sensitivity and specificity in identifying
sepsis risk''. These systems flag patients with
deteriorating vitals before clinical symptoms
fully manifest, allowing for earlier interven-
tions, such as fluid resuscitation and antibiotic
therapy'®. Furthermore, retrospective analy-
ses comparing Al-driven sepsis alerts with
clinician-initiated interventions highlight the
systems’ superiority in reducing mortality ra-
tes and ICU lengths of stay'?.

AT’s predictive capabilities have proven in-
valuable in cardiac emergencies, particular-
ly in forecasting patient outcomes following
acute events'>. Machine learning models
using biomarkers, EKG patterns, and imaging
data have successfully predicted complica-
tions such as heart failure or arrhythmias in
post-cardiac arrest patients'”’. These insights
guide clinicians in tailoring therapeutic stra-
tegies, such as early defibrillation or targeted
temperature management'’. Additionally, AI
has been instrumental in optimizing reper-
fusion decisions, particularly in identifying
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candidates for percutaneous coronary inter-
ventions or thrombolytic therapy, ultimately
improving survival rates"’.

The utility of Al in trauma management
and prioritization has addressed a critical
need in emergency care, where swift decisions
determine patient prognoses'’. Algorithms
trained to interpret imaging studies, including
X-raysand CT scans, rapidly assess the severity
of injuries, such as intracranial hemorrhages
or complex fractures’’. Al-based triage
systems incorporate physiological data, such
as blood pressure and oxygen saturation,
to prioritize interventions and allocate
resources more effectively'®. These systems
have demonstrated their efficacy in trauma
bays, where simultaneous arrivals of multiple
injured patients often overwhelm clinicians'*.
Moreover, they have been adopted in military
field hospitals to enhance the triage of combat
injuries'*.

In mass casualty incidents, AI's role
in resource allocation and situational
management has proven transformative'®.
Predictive analytics models assess potential
patient surges and resource needs, such as
ventilators and ICU beds, based on real-
time disaster data'®. During the COVID-19
pandemic, AI systems helped hospitals
forecast patient influxes and optimize
resource distribution, mitigating the risk of
overwhelming healthcare infrastructures'®.
Additionally, decision-support tools have
facilitated communicationbetween emergency
teams, ensuring cohesive responses to large-
scale emergencies'”.

Al-driven imaging interpretation has
redefined emergency radiology, where rapid
turnaround times are critical'®. Advanced
neural networks have been trained to detect
fractures, pulmonary nodules, and vascular
abnormalities with accuracy comparable
to or exceeding that of radiologists'®. For
instance, deep learning systems identifying
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subarachnoid hemorrhages on CT scans now
assist emergency physicians in determining
whether  neurosurgical intervention is
required'®. Furthermore, AI has enabled
real-time imaging interpretation in resource-
limited settings, where radiologist availability
is sparse, thus democratizing access to high-
quality diagnostics'®.

Natural language processing (NLP), a
subset of AI, has enhanced the ability to
analyze unstructured data in EHRs, such as
clinician notes and discharge summaries'’.
Emergency departments have used NLP
algorithms to identify high-risk conditions,
such as chest pain suggestive of myocardial
infarction, based on free-text entries'’. These
tools synthesize information across disparate
data points, aiding in comprehensive patient
evaluations'’. Additionally, NLP facilitates the
identification of misdiagnosed or overlooked
conditions by cross-referencing past medical
histories with presenting complaints'’.

AT’srolein supporting differential diagnosis
has been particularly evident in emergencies
involving complex presentations or rare
conditions'®. Bayesian inference models
and diagnostic decision trees, powered by
machine learning, offer clinicians a ranked list
of potential diagnoses based on input data'®.
These systems have been particularly effective
in pediatric emergency care, where atypical
presentations of common illnesses often
complicate diagnosis'®. By narrowing the
diagnostic field, Al reduces cognitive overload
and guides clinicians toward evidence-based
decisions'®.

Triage systems employing AI algorithms
have redefined patient prioritization in
emergency departments'®. Predictive models
assessing vital signs, laboratory results, and
patient histories assign acuity levels with
remarkable accuracy, reducing wait times for
critically ill patients'®. These systems have
also been adapted for prehospital care, where
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paramedics use Al-driven tools to stratify
patient risk en route to hospitals, ensuring
optimal allocation of emergency resources'’.
Additionally, AI has improved the objectivity
of triage processes, minimizing biases that can
influence traditional assessments®’.

Comparative analyses of Al-based scoring
systems and traditional clinical scales, such
as APACHE and SOFA, have demonstrated
superior performance in predicting outcomes
for critically ill patients®®. AI models
dynamically update risk scores based on
evolving clinical data, capturing nuances that
static scoring systems often overlook®®. These
advancements have been pivotal in tailoring
intensive care strategies, such as escalating
or de-escalating therapies based on real-
time risk assessments®'. Furthermore, Al-
driven scoring systems have been validated
across diverse populations, highlighting their
generalizability and reliability*'.

ATs contributions to pharmacological
decision-making in emergencies have been
equally significant®'. Predictive algorithms
identify optimal drug regimens based
on patient-specific factors, such as renal
function and drug interactions®’. In cases
of polypharmacy, Al systems flag potential
adverse effects and recommend dosage
adjustments, ensuring safety and efficacy®.
Additionally, AI has been employed in real-
timemonitoringofmedicationadministration,
reducing errors in high-stakes environments
like emergency resuscitations.

Real-time analytics powered by Al have
enhanced the monitoring of vital signs, pro-
viding early warnings of patient deteriora-
tion®>. Wearable devices integrated with Al
algorithms detect subtle changes in physiolo-
gical parameters, such as heart rate variability
and oxygen saturation, alerting clinicians to
impending crises*’. These systems have been
particularly effective in identifying life-thre-
atening conditions, such as arrhythmias and
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respiratory failure, before they manifest clini-
cally*’. By enabling proactive interventions,
AT has improved patient outcomes and redu-
ced ICU admissions®*.

Emergency surgical decision-making
has also benefited from Al integration, with
predictive models guiding clinicians on
procedural risks and benefits®*. For instance,
Al systems evaluating trauma patients provide
real-time recommendations on the need for
exploratory laparotomies or thoracotomies,
enhancing surgical triage®*. These tools
incorporate imaging findings, vital signs,
and laboratory values, synthesizing data to
optimize operative decision-making®. As
a result, unnecessary procedures have been
minimized, while critical interventions are
expedited®.

In acute stroke care, Al systems have stre-
amlined patient evaluations, enabling faster
treatment decisions®®. Advanced imaging
analysisidentifies perfusion deficitsand infarct
cores, guiding clinicians on the suitability of
thrombolysis or mechanical thrombectomy?®.
These technologies have been instrumental
in expanding treatment windows, particular-
ly for patients presenting beyond traditional
time frames®®. Furthermore, AI has facilitated
remote stroke assessments through telemedi-
cine platforms, ensuring timely interventions
in underserved regions®®.

The use of Al in ventilator management
during respiratory emergencies has optimized
patient care, reducing complications such as
ventilator-associated lung injuries®”. Algori-
thms continuously analyze respiratory para-
meters, adjusting settings to maintain optimal
oxygenation and ventilation ratios’”. These
systems have been particularly valuable du-
ring the COVID-19 pandemic, where ventila-
tor demand surged, and manual adjustments
were prone to delays and errors®’.
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Applications of Al in pediatric emergency
care have highlighted its versatility across
patient populations®®. Predictive models
account for developmental variations, offering
tailored recommendations for conditions
such as febrile seizures and dehydration®®.
Additionally, Al-driven diagnostic tools have
reduced radiation exposure by minimizing
unnecessary imaging in children, aligning
with pediatric-specific guidelines®®. These
contributions underscore AI's adaptability in
meeting diverse clinical needs*.While the
advancements are remarkable, the limitations
of Al systems in emergency care must not
be overlooked®”. Challenges such as data
interoperability, algorithmic transparency,
and clinician training remain significant
barriers to widespread adoption®*. Addressing
these issues will be critical in ensuring that AI
systems are both reliable and accessible across
healthcare settings™.

CONCLUSION

The integration of artificial intelligence
into emergency medicine has demonstrated
transformative potential across diagnostic,
therapeutic, and logistical domains. By re-
ducing diagnostic errors, improving patient
triage, and optimizing treatment strategies,
AT has become an indispensable tool for cli-
nicians in high-stakes environments. Its abi-
lity to synthesize vast amounts of data in re-
al-time has streamlined clinical workflows,
enhanced decision-making precision, and
ultimately improved patient outcomes. These
advancements highlight AI's growing role as a
decision support tool in emergency care.

Despite these successes, challenges remain
that must be addressed to fully harness AI’s
capabilities. Ethical concerns, such as algori-
thmic bias and data privacy, demand robust
regulatory oversight and interdisciplinary
collaboration to ensure equitable and safe Al
use. Additionally, limitations in data interope-
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rability and the interpretability of Al systems
pose barriers to their widespread adoption.
Efforts to standardize Al frameworks and in-
tegrate them seamlessly into existing clinical
workflows will be critical in overcoming these
challenges.

Clinician acceptance and trust in Al sys-
tems are also vital for their successful imple-
mentation. Education and training initiatives
that familiarize healthcare providers with the
functionalities and limitations of Al are essen-
tial. Transparent algorithms and real-world
validation of AI tools will foster greater con-
fidence among clinicians, ensuring that these
technologies are used effectively and respon-
sibly in emergency settings. The economic
implications of Al adoption in healthcare can-
not be overlooked. While initial costs may be
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