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ABSTRACT

Artificial intelligence (AI) has the potential to revolutionize 
many areas of healthcare, including emergency medicine. 
In emergency medicine, time is critical, and the ability to 
quickly and accurately diagnose and treat patients can 
make a significant difference in their outcomes. Artificial 
intelligence has shown promise in assisting emergency 
medicine professionals in making faster and more accurate 
diagnoses, predicting patient outcomes, and triaging 
patients based on the urgency of their condition. Another 
area where AI can be useful is in the development of decision 
support tools. These tools can help emergency medical 
professionals quickly and accurately diagnose patients, 
choose appropriate treatments, and make other important 
decisions. Overall, AI has the potential to greatly enhance the 
practice of emergency medicine, allowing practitioners to 
provide faster and more accurate diagnoses and treatments 
to patients. As research in this area continues, we can 
expect to see more and more innovative applications of 
AI in emergency medicine, leading to better outcomes for 
patients and a more efficient healthcare system. In this 
review, we will discuss the various ways AI is being used 
in emergency medicine, the challenges it poses, and its 
potential impact on patient care.
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Emergency medicine is a fast-paced and high-stress 
field where seconds can make the difference between 
life and death. It requires healthcare providers 
to make quick and accurate decisions based on 
limited information. Artificial intelligence (AI) has the 
potential to revolutionize emergency medicine by 
helping healthcare providers make more informed 
decisions, improving patient outcomes, and saving 
lives.[1]

PREDICTIVE ANALYTICS
One of the most significant ways AI is being 

used in emergency medicine is through predictive 
analytics. By analyzing vast amounts of patient data, 
AI algorithms can identify patients who are at risk of 
developing life-threatening conditions such as sepsis, 
acute kidney injury, or cardiac arrest.[2]  This allows 
healthcare providers to respond earlier and provide 
more targeted treatments.

For instance, a study conducted at the University 
of Chicago Medicine showed that an AI algorithm 
was able to predict the onset of sepsis with an 
accuracy of up to 96 percent, allowing healthcare 
providers to start treatment earlier and improve patient outcomes. Another study conducted at the 

University of California, San Francisco, showed that an 
AI algorithm was able to predict patient deterioration 
up to 12 hours before it occurred, allowing healthcare 
providers to intervene earlier and prevent adverse 
outcomes.[3,4]

RISK STRATIFICATION
One of the most significant ways AI is being 

used in the trauma department is risk stratification. 
By analyzing patient data, AI algorithms can 
identify patients who are at high risk of developing 
complications such as sepsis, organ failure, or deep 
vein thrombosis. This allows healthcare providers to 
respond earlier and provide more targeted treatments. 
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For example, an AI algorithm developed by the 
University of Chicago Medicine was able to predict 
the risk of sepsis in trauma patients with an accuracy 
of up to 96 percent. Another study conducted at the 
University of California, San Francisco, showed that an 
AI algorithm was able to predict patient deterioration 
up to 12 hours before it occurred, allowing healthcare 
providers to intervene earlier and prevent adverse 
outcomes.[4-6]

IMAGE RECOGNITION
Another way AI is being used in emergency 

medicine is image recognition. Artificial intelligence 
algorithms can help emergency physicians interpret 
medical images such as computed tomography (CT) 
scans, X-rays, and magnetic resonance imaging (MRI) 
more accurately and quickly. 

For example, AI algorithms can detect subtle 
changes in brain scans that may indicate a stroke or 
identify signs of internal bleeding on a CT scan. This 
can help healthcare providers make more accurate 
diagnoses and provide appropriate treatment 
more quickly. For instance, a study conducted at 
the Beth Israel Deaconess Medical Center in Boston 
showed that an AI algorithm was able to detect 
acute intracranial hemorrhage on CT scans with 
an accuracy of up to 99 percent.[7-9]  This can help 
healthcare providers make more accurate diagnoses 
and provide appropriate treatment more quickly.

NATURAL LANGUAGE PROCESSING 
Natural language processing (NLP) is another area 

where AI is being used in emergency medicine. 
AI-powered chatbots and voice assistants can help 
triage patients and provide them with basic medical 
advice before they even reach the emergency room. 
This can help reduce wait times and improve patient 
satisfaction.[10]

For instance, Babylon Health, a UK-based 
healthcare startup, has developed an AI-powered 
chatbot that can assess patients’ symptoms and 
provide appropriate medical advice. The chatbot uses 
NLP to understand patients’ queries and provides 
personalized responses based on the data collected 
from the patient.

RESOURCE ALLOCATION
AI can also help emergency departments manage 

their resources more efficiently. By predicting 
patient demand, optimizing bed utilization, and 

identifying bottlenecks in patient flow, AI can help 
reduce overcrowding and wait times, which are major 
challenges for many emergency departments.[11-13]

For instance, the AI algorithm developed by 
Health Catalyst was able to predict patient volume 
in emergency departments with an accuracy of up 
to 90 percent. This can help emergency departments 
allocate resources more efficiently and reduce wait 
times for patients.

DECISION SUPPORT
Finally, AI algorithms can provide decision support 

to emergency physicians by suggesting treatment 
options based on patient data and clinical guidelines. 
This can help reduce variability in care and improve 
patient outcomes.

For instance, a study conducted at Duke University 
Hospital showed that an AI algorithm was able 
to reduce the time it took emergency physicians 
to diagnose and treat patients with acute kidney 
injury.[14-16] 

The algorithm provided real-time decision support 
by suggesting appropriate treatments based on the 
patient’s clinical data, reducing the variability in care 
and improving patient outcomes.

Challenges

While AI has the potential to transform emergency 
medicine, it also poses several challenges. One of the 
biggest challenges is the quality and availability of 
data. AI algorithms rely on high-quality and accurate 
data to make.

ARTIFICIAL INTELLIGENCE IN TRIAGE IN 
EMERGENCY MEDICINE

Triage is the process of sorting patients based 
on the severity of their condition and allocating 
resources accordingly. In emergency medicine, triage 
is a crucial component of patient care, as it helps 
ensure that patients receive the appropriate level of 
care based on their needs. However, triage can be a 
challenging process, especially during times of high 
patient volume or limited resources.[17] 

Artificial intelligence has the potential to transform 
the way triage is performed in emergency medicine 
by improving decision-making and reducing the 
burden on healthcare providers. In this review, we 
will discuss the various ways AI is being used in 
emergency medicine triage, the challenges it poses, 
and its potential impact on patient care.[18]
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AI-POWERED TRIAGE TOOLS
One of the most significant ways AI is being used 

in emergency medicine triage is through AI-powered 
triage tools. These tools use AI algorithms to analyze 
patient data such as vital signs, medical history, 
and symptoms to provide healthcare providers with 
a triage score that indicates the patient’s level of 
urgency. For example, the startup Viz.ai has developed 
an AI-powered triage tool that can analyze CT scans 
of stroke patients and provide healthcare providers 
with a triage score that indicates the patient’s level 
of urgency.[19] The tool uses AI algorithms to analyze 
the scan and identify patients who are at high risk of 
developing a stroke, allowing healthcare providers to 
intervene earlier and provide appropriate treatment 
more quickly.

AI-POWERED CHATBOTS
Another way AI is being used in emergency 

medicine triage is through AI-powered chatbots. 
Chatbots are computer programs that use NLP 
to interact with patients and provide them with 
medical advice and guidance. For example, the 
startup Babylon Health has developed an AI-powered 
chatbot that can assess patients’ symptoms and 
provide appropriate medical advice. The chatbot uses 
NLP to understand patients’ queries and provides 
personalized responses based on the data collected 
from the patient.[20]. This can help triage patients and 
provide them with basic medical advice before they 
even reach the emergency room, reducing wait times 
and improving patient satisfaction.

RESOURCE ALLOCATION
Artificial intelligence can also help emergency 

departments manage their resources more efficiently. 
By predicting patient demand, optimizing bed 
utilization, and identifying bottlenecks in patient 
flow, AI can help reduce overcrowding and wait times, 
which are major challenges for many emergency 
departments.[17]

For example, an AI algorithm developed by 
Health Catalyst was able to predict patient volume 
in emergency departments with an accuracy of up 
to 90 percent. This can help emergency departments 
allocate resources more efficiently and reduce wait 
times for patients.

Challenges

While AI has the potential to transform emergency 
medicine triage, it also poses several challenges. 

One of the biggest challenges is the quality and 
availability of data. AI algorithms rely on high-quality 
and accurate data to make predictions and 
recommendations. In emergency medicine, patient 
data may be incomplete, inconsistent, or delayed, 
which can limit the effectiveness of AI algorithms.

Another challenge is the need for validation and 
regulation of AI-powered triage tools. As with any 
medical technology, AI-powered triage tools must 
undergo rigorous validation and testing to ensure that 
they are accurate, safe, and effective. Additionally, 
regulatory bodies must establish guidelines and 
standards for the use of AI in emergency medicine 
to ensure that patients receive the highest quality of 
care.[13]

In conclusion, AI has the potential to transform 
emergency medicine triage by improving 
decision-making, reducing wait times, and optimizing 
resource utilization. AI-powered triage tools, chatbots, 
and resource allocation algorithms can all help 
healthcare providers triage patients more efficiently 
and provide appropriate care more quickly. However, 
the challenges posed by data quality, validation, and 
regulation must be addressed to ensure that AI is used 
safely and effectively in emergency medicine. With 
proper validation and regulation, AI has the potential 
to improve patient outcomes and revolutionize the 
way emergency medicine is practiced.
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