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Abstract

This editorial provides commentary on an article titled "Potential and limitations
of ChatGPT and generative artificial intelligence (Al) in medical safety education"
recently published in the World Journal of Clinical Cases. Al has enormous potential
for various applications in the field of Kawasaki disease (KD). One is machine
learning (ML) to assist in the diagnosis of KD, and clinical prediction models have
been constructed worldwide using ML; the second is using a gene signal
calculation toolbox to identify KD, which can be used to monitor key clinical
features and laboratory parameters of disease severity; and the third is using deep
learning (DL) to assist in cardiac ultrasound detection. The performance of the DL
algorithm is similar to that of experienced cardiac experts in detecting coronary
artery lesions to promoting the diagnosis of KD. To effectively utilize Al in the
diagnosis and treatment process of KD, it is crucial to improve the accuracy of Al
decision-making using more medical data, while addressing issues related to
patient personal information protection and Al decision-making responsibility. Al
progress is expected to provide patients with accurate and effective medical
services that will positively impact the diagnosis and treatment of KD in the
future.
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Core Tip: Artificial intelligence (Al) holds transformative potential in the diagnosis and treatment of Kawasaki Disease (KD).
Utilizing machine learning algorithms, Al can analyze complex biomarkers to enhance diagnostic accuracy. Gene signal
calculation tools can differentiate KD from similar inflammatory conditions, while deep learning algorithms can improve the
precision of cardiac ultrasound detection. However, successful integration of Al into clinical practice requires addressing
challenges such as data privacy, ethical considerations, and the need for robust, diverse datasets to ensure the reliability and
accountability of Al systems.
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INTRODUCTION

Artificial intelligence (Al) is a sophisticated computational system that transcends the mere execution of pre-programmed
instructions. Al systems possess the capacity to autonomously acquire knowledge from diverse datasets and make
independent decisions. The pervasive utilization of the internet has facilitated the digitization of a vast array of resources.
Moreover, the rise in smartphone usage and the growth of the “Internet of Things” have resulted in the quick gathering
of information from people and electronic gadgets, which has contributed to the expansion of big data. Additionally,
improvements in computer processing speeds have made it possible to analyze and handle large sets of data, which has
enabled the creation of Al algorithms using vast amounts of data. This not only surpasses the limitations of conventional
data analysis methods, but also has the ability to identify subtle data patterns that may elude human analysis, resulting in
novel insights.

The rapid advancement of Al technology has ushered in a new era where its application is pervasive in various aspects
of everyday life and business; it is widely used in various industries, such as commerce, weather prediction, and
transportation, as well as in the medical field for tasks, such as automatic analysis of lung X-rays, bone age measurement,
fracture diagnosis, and cancer diagnosis and treatment. While the healthcare sector is still in the early stages of
incorporating Al technology compared to other industries, there is growing momentum for its development, and it is
anticipated that Al will continue to expand across various fields in the future[1].

Kawasaki disease (KD), a systemic vasculitis with an unclear etiology, is the primary cause of acquired heart disease in
developed countries[2]. The possibility of clinical similarities between KD and other conditions may lead to both KD
being missed and misdiagnosed. Healthcare providers and scientists are currently focused on improving the accuracy
and effectiveness of diagnosing KD. In this regard, Al is anticipated to serve as a valuable supplementary tool that has the
potential to revolutionize KD management in practical clinical environments. This study presents several examples of
how Al can be utilized in the realm of KD.

POTENTIAL APPLICATIONS OF Al IN THE FIELD OF KD

Using machine learning to assist in KD diagnosis

Machine learning (ML) is a branch of Al The calculation method can acquire knowledge and predictions without relying
on complex coding[3]. Portman et al[4] developed a blood biomarker group with high sensitivity and specificity for
identifying children with KD. Blood samples were obtained from a single-center cohort of children with KD (n = 50) and
control children (n = 100), and 11 candidates were selected to develop biomarkers according to the principle of clinical
availability. ML was used to identify the 11 blood markers. The values for these markers were included in the model. The
model provided a binary predictive risk score for KD as determined by the Youden index. The area under the final
receiver operating characteristic curve (AUC) was 0.94 (95%ClI: 0.90-0.98). Of the 97 non-KD patients 88 were diagnosed
as negative, and of the 50 KD-positive patients 47 were diagnosed as positive. The sensitivity was 0.94 (95%CI: 0.87-1.0),
and the specificity was 0.91 (95%ClI: 0.85-0.96). When the biomarkers were reduced to three, C-reactive protein, NT prob-
type natriuretic peptide, and thyroid hormone, the AUC of the prediction model was 0.92 (95%CI: 0.87-0.96), and the
sensitivity and specificity were 86%. However, the generalizability of the research results is limited by its single-center
design, small cohort size, and potential deviation from the control group[4]. Liu et al[5] conducted a retrospective study in
China on 1398 KD patients hospitalized in seven hospitals affiliated with Chongqing Medical University from January
2015 to August 2020, and a prediction model was built based on the ML algorithm. A total of 1240 of the 1398 patients
responded to intravenous immunoglobulin G (IVIG), while 158 were resistant to IVIG. According to the results of the
logistic regression analysis of the training set, four independent risk factors were identified: total bilirubin [odds ratio
(OR) =1.115, 95%CI: 1.067-1.165], procalcitonin (OR = 1.511, 95%CI: 1.270-1.798), alanine aminotransferase (OR = 1.013,
95%ClI: 1.008-1.018) and platelet count (OR = 0.998, 95%CI: 0.996-1). Using the ML algorithm to construct the KD
prediction model, the model performed well in terms of sensitivity, specificity, and AUC. The results of this study can
help clinicians predict IVIG-resistant KD early and adjust treatment plans over time[5]. Wang et al[6] retrospectively
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collected the medical records of KD patients hospitalized at Fujian Maternal and Child Health Hospital from March 2013
to June 2019 using the electronic medical record system. The results showed that platelet count, blood calcium level,
albumin-to-globulin ratio, days of fever before hospitalization, and body weight were predictive factors for IVIG-resistant
KD. The AUC of this model was 0.74 (95%ClI: 0.87-0.96), the sensitivity was 30%, and the specificity was 99%[6]. A
retrospective cross-sectional study can assist ML study, but because the patient's condition is constantly changing, there
may be some errors in judging from a single cross-sectional study.

Using the gene signal calculation toolbox to assist in identifying KD

Ghosh et al[7] used the gene signal calculation toolbox (two types of gene signals developed in the context of a new
coronal pneumonia infection, VIP/SVIP signal) to compare children with multiple system inflammatory syndrome (MIS-
C) and KD. Using VIP/SVIP signals and 13 transcriptional signals to diagnose KD, they verified that KD and MIS-C were
on the same host immune response continuum and that both were concentrated in the cytokine storm centered on IL15/
IL15RA, indicating that there was a common immune pathogenesis between the two factors. However, they differed in
other laboratory parameters (left ventricular ejection fraction, C-reactive protein, white blood cell count, and lymphocyte
count) and cardiac phenotypes (cardiac function decline and coronary artery expansion). The VIP signal revealed the
unique targeting cytokine pathway of MIS-c. SVIP signals indicated disease severity, and the signal in MIS-c was stronger
than that in KD, indicating that the MIS-c condition was more serious than KD. Key clinical features (cardiac function
decline) and laboratory parameters (thrombocytopenia and eosinophilia) can be used to monitor disease severity[7-9].

Using deep learning to assist cardiac ultrasound detection

The workload of medical image labeling and manual interpretation is large and primarily depends on the expertise of
professional doctors. In addition, there are limitations, such as misdiagnosis, missed diagnosis, and time consumption.
The recent and continuous development of Al and big data has made computer-aided diagnosis possible. Compared to
the traditional inspection mode, deep learning (DL) does not require significant preprocessing or manual feature
extraction. It can automatically extract features that are difficult for humans to distinguish without losing information
and realize end-to-end learning. This shows great potential for complex recognition of subtle patterns. Because the
contour of echocardiography is not clear and the speckle noise is large, traditional manual segmentation is time
consuming and error prone; an automatic segmentation algorithm based on DL can solve this problem. Incomplete KD is
often misdiagnosed because of the lack of clinical manifestations of typical KD[10]. However, it was also associated with a
significantly higher prevalence of coronary artery disease. It is important to identify coronary artery lesions using
echocardiography for timely diagnosis and a good prognosis of KD. They obtained coronary artery images of children
through echocardiography (KD, n = 138; pneumonia, n = 65) and used the collected data to train six DL networks (vgg19,
xception, resnet50, resnext50, Se resnet50, and Se resnext50). Se-resnext50 shows the best performance in terms of classi-
fication, specificity, and accuracy. The accuracy, sensitivity, and specificity of Se resnext50 were 81.12%, 84.06%, and
58.46%, respectively. Research results have shown that the DL algorithm performs similarly to experienced cardiologists
in detecting coronary artery lesions to promote the diagnosis of KD[11]. DL can guide untrained novices in diagnosing
cardiac ultrasound to assess the size, function, and pericardial effusion of the left and right ventricles[12]. It has great
application value in remote areas where resources are scarce; however, its safety and stability still need to be further
verified.

RISKS OF Al UTILIZATION

The primary obstacle hindering the clinical implementation of Al by clinicians is accountability. Controversies arise in
assigning responsibility when the use of Al algorithms by pediatricians in clinical settings leads to misdiagnosis or
unforeseen adverse reactions. The creation of Al algorithms involves multiple stakeholders, including clinical physicians,
developers, data managers, and healthcare institutions. Therefore, it is crucial to determine the root causes of errors or
defects and identify the specific timing and content of their occurrences to determine the responsibility when problems
arise. Additionally, the need for a reproducibility assessment of the results generated from Al-driven studies is critical,
especially in studies utilizing techniques such as DL on large datasets acquired across different institutions. This ensures
that Al systems are not only effective, but also reliable and consistent across various clinical environments. Reprodu-
cibility assessments help validate the robustness of Al algorithms and their applicability to diverse patient populations
and settings. Specifically, the development of Al systems requires access to large amounts of medical data. However, only
essential data relevant to the intended purpose should be collected and utilized. Given the sensitivity of personal health
information involved in Al development, obtaining appropriate legal authorization for data processing and ensuring that
security measures are in place is essential.

CONCLUSION

This study explored the use of Al in the diagnosis of KD. In addition to the applications discussed in this study, Al has
several other potential applications. Before the actual implementation, it is necessary to improve the efficacy of Al
algorithms through the accumulation of data from different healthcare institutions for Al training. Furthermore, to
effectively integrate Al into KD management, comprehensive guidelines must be established to address patient privacy
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concerns during the data collection process and the ethical and legal obligations associated with Al system decisions. It is
expected that the real-world challenges associated with Al integration will gradually be addressed in the future. This will
have a transformative impact on the treatment and delivery of medical services for patients with KD.
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