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Abstract

In the high-stakes environment of emergency medicine, timely and accurate diagnosis is
critical. However, the chaotic nature of emergency departments (EDs), ...
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Introduction

In the high-stakes environment of emergency medicine, timely and accurate
diagnosis is critical. However, the chaotic nature of emergency departments
(EDs), characterized by high pressure, information overload, and frequent
interruptions, creates a fertile ground for diagnostic errors [1]. These errors
pose significant risks to patient safety and contribute to increased healthcare
costs. Artificial intelligence (AI) is emerging as a transformative force with the
potential to mitigate these challenges by augmenting the capabilities of
emergency clinicians and enabling rapid, more accurate diagnostic testing [1].
This article explores how Al is revolutionizing emergency diagnostics through
enhanced information processing, advanced clinical decision support, and
continuous quality improvement.

Streamlining Information Gathering and Synthesis

One of the primary challenges in the ED is the rapid assimilation of vast
amounts of patient data from disparate sources, including electronic health
records (EHRs), laboratory results, and imaging studies. Al, particularly
through natural language processing (NLP) and large language models
(LLMs), can automate the retrieval, summarization, and collation of this
information [1]. By presenting clinicians with a concise, coherent overview of
a patient's history and relevant clinical data, Al significantly reduces cognitive
load. This allows clinicians to focus their mental resources on critical thinking
and decision-making rather than on the laborious task of data hunting. For
instance, Al-powered systems can automatically highlight abnormal lab



values, flag critical changes in a patient's condition, and organize data by
pathophysiological categories, thereby providing essential context for rapid
and informed decisions [1].

Enhancing Clinical Decision Support (CDS)

Beyond information gathering, Al-driven Clinical Decision Support (CDS)
systems act as powerful tools to enhance diagnostic accuracy. These systems
can analyze complex patterns in patient data that may be imperceptible to the
human eye, offering real-time insights and prioritizing differential diagnoses.
By suggesting a broader range of possibilities, Al-based CDS can help
counteract common cognitive biases such as anchoring and availability bias,
which often lead to diagnostic errors in high-pressure situations [1].

A prime example of Al-enhanced diagnostics is the development of platforms
for mass screening. The OV-RDT platform, for instance, uses an Al model to
interpret rapid diagnostic tests for opisthorchiasis, a parasitic infection linked
to cholangiocarcinoma. The platform’s Al component analyzes images of the
test strips to provide a standardized, objective reading, overcoming the
subjectivity and variability of human visual interpretation. This system has
demonstrated high accuracy (95% in detecting infection status) and has been
successfully deployed in mass screening campaigns, processing over 100,000
samples in northeastern Thailand [2]. This showcases the power of Al to not
only improve accuracy but also to enable large-scale, efficient screening
efforts that are crucial for public health interventions.

Facilitating Continuous Quality Improvement

Al also plays a crucial role in creating feedback loops for continuous quality
improvement (QI) in diagnostic processes. Al tools can automatically screen
cases for potential diagnostic errors, analyze practice patterns, and provide
clinicians with timely, targeted feedback. This facilitates a culture of
continuous learning and refinement of diagnostic skills. For example, Al can
identify cases with delayed diagnoses by linking symptoms from one
encounter to a subsequent diagnosis, as demonstrated by the Symptom-
Disease Pair Analysis for Diagnostic Error (SPADE) tool [1]. By automating the
review process and providing data-driven insights, Al-powered QI systems can
help refine both individual and systemic diagnostic performance, ultimately
leading to better patient outcomes.

Challenges and the Path Forward

Despite its immense potential, the integration of Al into emergency medicine
is not without challenges. Issues such as data privacy, algorithmic bias,
regulatory hurdles, and the need for seamless workflow integration must be
addressed. Ensuring that AI tools are transparent, explainable, and fair is
paramount to building trust among clinicians and patients. The "black box"
nature of some Al models can be a significant barrier to adoption, highlighting
the need for explainable AI (XAI) that can provide clear rationale for its
outputs [1].

Furthermore, the successful implementation of AI requires robust



infrastructure and a collaborative approach involving clinicians, data
scientists, and hospital administrators. Future research must focus on
validating Al tools across diverse populations and clinical settings to ensure
their generalizability and effectiveness. As we move forward, Al should be
viewed not as a replacement for clinical judgment, but as a powerful assistant
that supports clinicians in making better, faster, and more accurate decisions.

Conclusion

Artificial intelligence is poised to revolutionize rapid diagnostic testing in
emergencies by addressing some of the most pressing challenges in the ED.
By streamlining information flow, providing intelligent decision support, and
enabling continuous quality improvement, Al empowers clinicians to navigate
the complexities of emergency medicine with greater confidence and
precision. While significant challenges remain, the continued development and
thoughtful integration of human-centered Al tools hold the promise of a future
with fewer diagnostic errors and improved safety for all patients.

References

[1] Taylor, R. A., Sangal, R. B., Smith, M. E., Haimovich, A. D., Rodman, A.,
Iscoe, M. S., ... & Declan, A. (2024). Leveraging artificial intelligence to
reduce diagnostic errors in emergency medicine: Challenges, opportunities,
and future directions. Academic Emergency Medicine, 32(3), 327-339.
https://pmc.ncbi.nlm.nih.gov/articles/PMC11921089/

[2] Junsawang, P., Techasen, A., Wiratchawa, K., Wanna, Y., Wongphutorn, P.,
Worasith, C., ... & Intharah, T. (2025). Al-enhanced rapid diagnostic testing
platform for mass opisthorchiasis screening. Scientific Reports, 15(1), 31062.
https://www.nature.com/articles/s41598-025-16893-7

Rasit Dinc Digital Health & AI Research
https://rasitdinc.com

© 2017 Rasit Dinc



