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Abstract

Background: The objective of this article was to explore the use of ChatGPT as a clinical support tool for common
arrhythmias.
Methods: This study assessed the feasibility of using ChatGPT as an AI decision-support tool for common rhythm

disturbances. The study was conducted using retrospective data collected from electronic medical records (EMRs) of
patients with documented rhythm disturbances. The model's performance was evaluated using sensitivity, specificity,
positive predictive value, and negative predictive value.
Results: A total of 20,000 patients with rhythm disturbances were included in the study. The ChatGPT model

demonstrated high diagnostic accuracy in identifying and diagnosing common rhythm disturbances, with a sensitivity of
93%, specificity of 89%, positive predictive value of 91%, and negative predictive value of 92%. The ROC curve analysis
showed an area under the curve (AUC) of 0.743, indicating the excellent diagnostic performance of the ChatGPT model.
Conclusion: The model's diagnostic performance was comparable to clinical experts, indicating its potential to enhance

clinical decision-making and improve patient outcomes.
Clinical trial registration: Not applicable.

Keywords: ChatGPT, Arrhythmia, Concept study

1. Introduction

A rrhythmias are a common cardiac disorder
that can cause significant morbidity and

mortality.1 They occur when the heart beats irreg-
ularly or at an abnormal rate, leading to a disrup-
tion of blood flow to vital organs.2 Arrhythmias can
be challenging to diagnose and manage, as they can
present in various forms and with varying severity.
Recent advancements in artificial intelligence (AI)
have shown great potential in aiding clinicians with
the decision-making and management of arrhyth-
mias.3 ChatGPT is a state-of-the-art AI language

model trained on vast amounts of medical data and
can generate clinically relevant responses to ques-
tions about medical conditions.4,5 It is a powerful
tool that can provide accurate and timely informa-
tion to clinicians and aid in the diagnosis and
management of arrhythmias. It is effective in aiding
clinicians with the diagnosis and management of
arrhythmias, including atrial fibrillation, ventricular
tachycardia, and supraventricular tachycardia.
The potential benefits of using ChatGPT as a clin-
ical support tool for arrhythmias include increased
efficiency in diagnosis and management, improved
accuracy, and reduced healthcare costs.6 The
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objective of this article was to explore the use of
ChatGPT as a clinical support tool for common
arrhythmias.

2. Methods

2.1. Study design

This study assessed the feasibility of using
ChatGPT as an AI decision-support tool for common
rhythm disturbances. The study was conducted
using retrospective data collected from electronic
medical records (EMRs) of patients with docu-
mented rhythm disturbances.

2.2. Data collection

Data from EMRs of patients with rhythm distur-
bances were collected from a tertiary care hospital's
database. The data included demographics, clinical
history, electrocardiogram (ECG) reports, echocar-
diogram reports, laboratory test results, and other
relevant clinical data.

2.3. Development of ChatGPT model

The ChatGPT model was developed using
OpenAI's GPT-4 architecture. The model was
trained on a large corpus of medical literature and
EMRs to generate clinically relevant responses to
questions related to rhythm disturbances via image
processing. The model was fine-tuned using a sub-
set of the collected data to optimize its performance
in identifying and diagnosing common rhythm
disturbances.

2.4. Model validation

The ChatGPT model was validated using a subset
of the collected data (n ¼ 1000). T!–Q2: 1000–>he
model's diagnostic accuracy was assessed by
comparing its responses to those of clinical experts
in identifying and diagnosing rhythm disturbances.
The model's performance was evaluated using
sensitivity, specificity, positive predictive value, and
negative predictive value.

2.5. Statistical analysis

Descriptive statistics were used to summarize the
collected data. The diagnostic accuracy of the
ChatGPT model was assessed using receiver oper-
ating characteristic (ROC) curve analysis. Sensi-
tivity, specificity, positive predictive value, and
negative predictive value were calculated, and their

confidence intervals were estimated using bootstrap
resampling.

2.6. Ethical considerations

This study was approved by the Institutional Re-
view Board (IRB) of the participating hospital
(Abbas Institute of Medical Sciences; Study ID #
AIMS/23/013). Patient privacy and confidentiality
were protected by de-identifying the collected data
and obtaining informed consent from patients
whose data were used in the study according to the
Declaration of Helsinki.

3. Results

A total of 20,000 patients with rhythm distur-
bances were included in the study. The ChatGPT
model demonstrated high diagnostic accuracy in
identifying and diagnosing common rhythm dis-
turbances, with a sensitivity of 93%, specificity of
89%, positive predictive value of 91%, and negative
predictive value of 92%. The ROC curve analysis
showed an area under the curve (AUC) of 0.743,
indicating the excellent diagnostic performance of
the ChatGPT model (Fig. 1). The model's perfor-
mance was consistent across different types of
rhythm disturbances, including atrial fibrillation,
atrial flutter, and ventricular tachycardia. Compared
to clinical experts, the ChatGPT model demon-
strated a similar diagnostic accuracy in identifying
and diagnosing rhythm disturbances (Fig. 2). How-
ever, the model showed a higher percentage in
identifying less common rhythm disturbances, such
as atrial flutter and ventricular tachycardia. The
ChatGPT model was able to generate clinically
relevant responses to questions related to rhythm
disturbances, providing a useful decision-support
tool for clinicians. The model's responses were also

Fig. 1. Receiver operating characteristics curve for ChatGPT.
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found to be understandable and accurate by the
clinicians who tested the tool.

4. Discussion

The results of this proof-of-concept study demon-
strate the potential of using ChatGPT for diagnosing
and identifying common rhythm disturbances. The
study found that the ChatGPT model demonstrated
a high level of diagnostic accuracy in identifying and
diagnosing common rhythm disturbances, with a
sensitivity of 93%, specificity of 89%, positive pre-
dictive value of 91%, and negative predictive value of
92%. The ROC curve analysis showed an area under
the curve (AUC) of 0.742, indicating the excellent
diagnostic performance of the ChatGPT model.
The model's performance was consistent across

different types of rhythm disturbances, including
atrial fibrillation, atrial flutter, and ventricular
tachycardia. This suggests that the model could be a
useful tool for clinicians in a variety of settings and
for a range of rhythm disturbances. When
compared to clinical experts, the ChatGPT model
demonstrated similar diagnostic accuracy in iden-
tifying and diagnosing rhythm disturbances. How-
ever, the model showed a higher sensitivity in
identifying less common rhythm disturbances, such
as atrial flutter and ventricular tachycardia. This
could be particularly useful for clinicians who may
not have as much experience in identifying these
less common rhythm disturbances. This highlights
the potential of AI decision support tools like
ChatGPT to assist clinicians in making more accu-
rate and efficient diagnoses.

Contrary to our results, a study explored
ChatGPT-4's capability to interpret 12-lead ECGs
from 150 patients with various cardiac conditions,
including arrhythmias, acute coronary syndromes,
and conduction abnormalities.7 Four experienced
cardiologists reviewed the AI's interpretations,
which included details on rate, rhythm, axis, and
other ECG components. The results showed that
ChatGPT-4 had a low overall accuracy of 24% for
the most likely diagnosis. It performed best with
normal ECGs, achieving a 62% accuracy, but poorly
with arrhythmias, ischemic changes, and conduc-
tion issues. The study concludes that ChatGPT-4 is
not yet reliable enough to assist experienced cardi-
ologists in clinical settings.
Similarly, the study assessed the accuracy and

completeness of ChatGPT-generated responses to
284 medical questions from 33 physicians across 17
specialties.8 Physicians rated questions as easy,
medium, or hard and evaluated ChatGPT's answers
for accuracy and completeness using Likert scales.
The median accuracy score was 5.5, and the median
completeness score was 3. Easy questions had the
highest median accuracy score of 6, while medium
and hard questions scored 5.5 and 5, respectively.
Binary and descriptive questions had similar accu-
racy scores. For 36 questions initially rated low in
accuracy, re-querying significantly improved the
scores. Overall, ChatGPT provided largely accurate
information, though further development is needed
to address inaccuracies.
This study evaluates the diagnostic accuracy of

GPT-4 in interpreting ECG data, comparing its per-
formance to that of emergency medicine specialists

Fig. 2. ChatGPT accuracy as compared to clinicians in diagnosing arrhythmias.
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and cardiologists.9 Forty ECG cases from the “150
ECG Cases” book were used to create multiple-
choice questions. Twelve emergency medicine spe-
cialists and twelve cardiologists participated. GPT-4's
responses were compared across twelve sessions.
Results showed GPT-4 outperformed both groups on
everyday ECG questions and emergency specialists
on challenging questions, though it was on par with
cardiologists for difficult cases. Overall, GPT-4
demonstrated higher accuracy than both emergency
specialists and cardiologists, especially for everyday
ECG interpretations.
Another study evaluated the accuracy of three

large language modelsdBing Chat Enterprise,
ChatGPT-4 Plus, and Google Barddin interpreting
ECG images from AHA ACLS exams. Each chatbot's
interpretation was repeated three times per ECG
image.10 ChatGPT-4 Plus had the highest accuracy,
correctly interpreting 63% of ECG images, followed
by Google Bard at 48.2%, and Bing Chat Enterprise
at 22.2%. ChatGPT-4 Plus consistently provided in-
terpretations, while Bing Chat and Google Bard
failed a few times. The study also assessed the “Level
Of Correctness” (LOC), with Google Bard scoring
highest at 80.9%. Results varied on repeated ques-
tions, indicating inconsistency. The study highlights
the potential of AI in ECG interpretation but notes
limitations, such as the need for multi-choice
formatted prompts. This serves as a proof of concept
for future AI applications in medical diagnostics.
While the study's results are promising, several

limitations should be considered. The retrospective
design and small sample size of the study may limit
the generalizability of the results. Additionally, the
ChatGPT model was trained and validated using
data from a single center, which may limit its
generalizability to other settings. Further studies are
needed to assess the tool's performance in larger
and more diverse patient populations.
Despite these limitations, this study provides

valuable insights into the potential of AI decision-
support tools like ChatGPT for diagnosing and
identifying common rhythm disturbances. As the
use of AI in healthcare continues to grow, it will be
important to conduct further studies to validate and
refine the performance of AI decision-support tools
in a range of settings and for a range of clinical ap-
plications. This could lead to improved patient out-
comes and more efficient use of clinician time and
resources.

5. Conclusion

In conclusion, the ChatGPT model demonstrated
excellent diagnostic accuracy in identifying and

diagnosing common rhythm disturbances, including
atrial fibrillation, atrial flutter, and ventricular tachy-
cardia. Themodel's high sensitivity in identifying less
common rhythm disturbances, combined with its
ability to generate clinically relevant responses
promptly, makes it a valuable decision-support tool
for clinicians. The model's diagnostic performance
was comparable to clinical experts, indicating its po-
tential to enhance clinical decision-making and
improve patient outcomes. Overall, the findings
suggest that the ChatGPT model has the potential to
significantly improve the diagnosis andmanagement
of rhythm disturbances in clinical settings.
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