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[ Abstract ] The electronic stethoscope combined with artificial intelligence ( Al)
technology has realized the digital acquisition of heart sounds and intelligent
identification of congenital heart disease, which provides objective basis for heart sound
auscultation and improves the accuracy of congenital heart disease diagnosis. At the
present stage, the Al based cardiac auscultation technique mainly focuses on the
research of Al algorithms, and the researchers have designed and summarized a variety
of effective algorithms based on the characteristics of cardiac audio data, among which
the mel-frequency cepstral coefficients (MFCC) is the most effective one, and widely
used in the cardiac auscultation. However, the current cardiac sound analysis
techniques are based on specific data sets, and have not been validated in clinic, so the
performance of algorithms need to be further verified. The lack of heart sound data,
especially the high-quality, standardized, publicly available heart sound database with
disease labeling, further restricts the development of heart sound diagnostic analysis and
its application in screening. Therefore, expert consensus is necessary in establishing an
authoritative heart sound database and standardizing the heart sound auscultation
screening process for congenital heart disease. This paper provides an overview of the
research and application status of auscultation algorithm and hardware equipment based
on Al in auscultation screening of congenital heart disease, and puts forward the

problems to be solved in clinical application of Al auscultation screening technology.
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Figure 1 Diagram of heart sound waveform'*’
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Figure 2 The principal processes of artificial intelligence-

based heart sound auscultation
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T A2 World Health Organization, WHO

JNE WP 5 intensive care unit, ICU

WEFEHR A5 magnetic resonance imaging, MRI

HEHUARZ S computed tomography, CT

IEH TR ENALZ LR positron emission tomography
CT, PET-CT

H SR A5G40 natural killer cell, NK ZH i

N B 55 #E human immunodeficiency virus, HIV

{5 PR messenger RNA, mRNA

TohEEIRIRAR specific pathogen free, SPF

BERWPUEMRE N - FIYE streptavidin-perosidase,
SP

TIANE ( = ) N iFARAY ) hematoxylin-eosin staining,
HE 4 {0,

R A iV polymerase chain reaction, PCR

T S R A5 B SN reverse transcription polymerase chain
reaction, RT-PCR

PR S 2 e (I % enzyme-linked immunosorbent assay,
ELISA

ZE 0] TRR ¥ bicinchoninic acid method, BCA

TR o BEUTHE T radio immunoprecipitation assay, RIPA

DU F £ 3-(4, 5-dimethyl-2-thiazolyl) -2, 5-
diphenyltetrazolium bromide, MTT

BRI R N R TR R BE RS HLK sodium dodecyl
sulfate-polyacrylamide gelelectrophoresis, SDS-PAGE

/NEIMLE bovine calf serum, BCS

A AR - W

B4 1M fetal bovine serum, FBS

W2 Eh 2% PR phosphate buffered saline, PBS

kiR 20 AUBERRER 22 WP phosphate buffered saline with
Tween® 20, PBST

iR 20 = 2SR R KT tris buffered saline with
Tween® 20, TBST

PR E AL horseradish peroxidase, HRP

JEH =#EfR adenosine triphosphate, ATP

T H LK dimethyl sulfoxide, DMSO

LW 1% ethylenediaminetetraacetic acid, EDTA

SR FIR Y E fluorescein isothiocyanate, FITC

AL IE propidium iodide, PI

FERKIR — .18 diethy pyrocarbonate, DEPC

2 H LA JR phenylmethanesulfonyl fluoride, PMSF

B 5 LM polyvinylidenefluoride, PVDF

IR PRAE A F tumor necrosis factor, TNF

A K AT transforming growth factor, TGF

FH40ffI A 2 interleukin, IL

40053 AL BT R cluster of differentiation, CD

ANZEA NPT human leukocyte antigen, HLA

¥ A F kB nuclear factor-kB, NF-«B

SHBHYE T 4UH helper T cell, Th AR

ZARH TAERFE T2 receiver operating characteristic curve,
ROC ik

£ T M FN area under the curve, AUC

Al {5 X [A] confidence interval, CI



