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Summary:  Artificial intelligence (Al) may help improve care for patients who show up at the hospital with acute
chest pain, according to a new study.
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FULL STORY

Artificial intelligence (Al) may help improve care for patients who show up at the hospital
with acute chest pain, according to a study published in Radiology, a journal of the
Radiological Society of North America (RSNA).

"To the best of our knowledge, our deep learning Al model is the first to utilize chest X-rays to identify individuals
among acute chest pain patients who need immediate medical attention," said the study's lead author, Marton
Kolossvary, M.D., Ph.D., radiology research fellow at Massachusetts General Hospital (MGH) in Boston.

Acute chest pain syndrome may consist of tightness, burning or other discomfort in the chest or a severe pain that
spreads to your back, neck, shoulders, arms, or jaw. It may be accompanied by shortness of breath.

Acute chest pain syndrome accounts for over 7 million emergency department visits annually in the United States,
making it one of the most common complaints.

Fewer than 8% of these patients are diagnosed with the three major cardiovascular causes of acute chest pain
syndrome, which are acute coronary syndrome, pulmonary embolism or aortic dissection. However, the life-threat-
ening nature of these conditions and low specificity of clinical tests, such as electrocardiograms and blood tests,
lead to substantial use of cardiovascular and pulmonary diagnostic imaging, often yielding negative results. As
emergency departments struggle with high patient numbers and shortage of hospital beds, effectively triaging pa-
tients at very low risk of these serious conditions is important.

Deep learning is an advanced type of artificial intelligence (Al) that can be trained to search X-ray images to find
patterns associated with disease.

For the study, Dr. Kolossvary and colleagues developed an open-source deep learning model to identify patients
with acute chest pain syndrome who were at risk for 30-day acute coronary syndrome, pulmonary embolism, aortic
dissection or all-cause mortality, based on a chest X-ray.
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The study used electronic health records of patients presenting with acute chest pain syndrome who had a chest
X-ray and additional cardiovascular or pulmonary imaging and/or stress tests at MGH or Brigham and Women's
Hospital in Boston between January 2005 and December 2015. For the study, 5,750 patients (mean age 59, in-
cluding 3,329 men) were evaluated.

The deep-learning model was trained on 23,005 patients from MGH to predict a 30-day composite endpoint of
acute coronary syndrome, pulmonary embolism or aortic dissection and all-cause mortality based on chest X-ray
images.

The deep-learning tool significantly improved prediction of these adverse outcomes beyond age, sex and conven-
tional clinical markers, such as d-dimer blood tests. The model maintained its diagnostic accuracy across age, sex,
ethnicity and race. Using a 99% sensitivity threshold, the model was able to defer additional testing in 14% of pa-
tients as compared to 2% when using a model only incorporating age, sex, and biomarker data.

"Analyzing the initial chest X-ray of these patients using our automated deep learning model, we were able to pro-
vide more accurate predictions regarding patient outcomes as compared to a model that uses age, sex, troponin
or d-dimer information," Dr. Kolossvary said. "Our results show that chest X-rays could be used to help triage chest
pain patients in the emergency department.”

According to Dr. Kolossvary, in the future such an automated model could analyze chest X-rays in the background
and help select those who would benefit most from immediate medical attention and may help identify patients
who may be discharged safely from the emergency department.

"Deep Learning Analysis of Chest Radiographs to Triage Patients with Acute Chest Pain Syndrome." Collaborating
with Dr. Kolossvary were Vineet K. Raghu, Ph.D., John T. Nagurney, M.D., Udo Hoffmann, M.D., M.P.H., and
Michael T. Lu, M.D., M.P.H.
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Better Than Humans: Artificial Intelligence in Intensive Care Units

May 11, 2023 — With the help of extensive data from intensive care units of various hospitals, an artificial
intelligence was developed that provides suggestions for the treatment of people who require intensive ...

Improving Hospital Stays and Outcomes for Older Patients With Dementia Through Al

Sep. 29, 2022 — By using artificial intelligence, researchers are able to predict hospitalization outcomes of
geriatric patients with dementia on the first or second day of hospital admission. This early assessment ...

Artificial Intelligence Can Scan Doctors' Notes to Distinguish Between Types of Back Pain

Feb. 28, 2020 — Researchers have designed an artificial intelligence model that can determine whether lower
back pain is acute or chronic by scouring doctors' notes within electronic medical records, an approach ...

Al Helps Find Signs of Heart Disease on Lung Cancer Screens

Dec. 3, 2019 — Artificial intelligence (Al) provides an automated and accurate tool to measure a common marker
of heart disease in patients getting chest CT scans for lung cancer screening, according to a new ...
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