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ABSTRACT
BACKGROUND: Echocardiography serves as a fundamental diagnostic procedure for managing heart
failure patients. Data from Thailand's Ministry of Public Health reveals that there is a substantial patient
population, with over 100,000 admissions annually due to this condition. Nevertheless, the widespread
implementation of echocardiography in this patient group remains challenging, primarily due to limitations in
specialist resources, particularly in rural community hospitals. Although modern community hospitals are
equipped with ultrasound machines capable of basic cardiac assessment (e.g., parasternal long axis view),
the demand for expert cardiologists remains a formidable obstacle to achieving comprehensive diagnostic
capabilities. Leveraging the capabilities of Artificial Intelligence (Al) technology, proficient in the accurate
prediction and processing of diverse healthcare data types, offers a promising alternative for addressing this
prevailing issue. This study is designed to assess the effectiveness of Al in evaluating cardiac performance
from parasternal long axis view ultrasound video clips obtained via a smartphone application.
OBJECTIVES: To evaluate the effectiveness of Al in screening cardiac function from parasternal long axis
view cardiac ultrasound video clips obtained through a smartphone application.
METHODS: The authors developed a smartphone application that could be used to collect parasternal long
axis view video clips and use artificial intelligence “Easy EF” to evaluate cardiac function. Out of 923 samples
that were evaluated for LVEF by certified cardiologists, 739 clips were used to train Al, while the remaining
184 clips were used to test whether Al could process the results correctly. Artificial intelligence aims to
classify cardiac function into three groups: Reduced EF, Mildly Reduced EF, and Preserved LV.
RESULTS: Out of 184 test video clips, Al achieved 96% classification results. The proposed Al was able to
classify Reduced EF with 97% accuracy (36 from 37 clips), Mildly Reduced EF with 71% accuracy (12 from
17 clips), and Preserved LV with 97% accuracy (129 from 131 clips) p=0.0147. Overall accuracy was 96.2%
(177 from 184 clips).
CONCLUSIONS: Artificial Intelligence in the form of “Easy EF” has been demonstrated to be promising
screening tool for the assessment of cardiac function from parasternal long axis video clips. However, further
development is needed, particularly to enhance accuracy in the Mildly Reduced EF group.
KEYWORDS: heart failure, artificial intelligence, echocardiography, cardiac function classification
ClinicalTrials.gov Identifier, NCT06330103
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5. Preserved LV High nanofisgtlaniidn
LVEF >¥asaz 60
%umw?‘i 4 NMIUITUIANANIUNEY (postprocessing)

mewisnndlanamsvinanusesinlefildus
Wu 5 nguuda azNaaN A LT U TUSu N
(normalized) m’mﬁu’l’«aﬁvlﬁmﬂmiﬂiuﬁulﬁa%ﬂugﬂ
LLUUﬁL%NWS&NT@UI‘ﬁTﬂN‘IﬁUﬂ‘i:a’]‘ﬂl,“?]ﬂllaﬂ‘gﬂ%‘l‘id
wazsdnaeuilaunrinnisusulaswliaseiud
LLu:ﬁnmmmeonmﬂﬁﬁaLﬁaﬂwﬁﬁaﬁm%\ms:ﬂau
lddrsnmstmiumavesialadu 3 ndu Tdun

1. Reduced EF wanpfiagthoiid LVEF <
Jouaz 40

2. Mildly Reduced EF wanufiaglaniien
LVEF Yauaz 40-50

3. Preserved LV wunofiagihipiidn LVEF >
oAz 50

uazdsnaawinlenaullun Application “Easy
EF” uulnsdnriffofiomaninlnuvasrliom
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nM3anzidoya

ldn1snasevvasiaisas (Fisher exact
probability test) lunmInasaulasiiain ﬁagaﬁ"lﬁmﬂ
QL%mmzyifugﬂ@Tmﬁtwm uazNaREUANNATIN
i Al alduadnslumsdansasuandnsgifoamay
n3a Wazldd p=0.01

=
NANIIADHN
=3 v ad ) = 2; 1

nnnaiutoyaddlelugaeim 3 iiau asud
T 1 womnay G9Tufl 31 NINGIAN W.A. 2566
man@'m@%%’ﬂﬁ%’unﬁayaﬁwm 1,336 36la NMUNAY
MIAANTEINUNTWUAT 130150 M N TU T LAWK
6 923 36 le

Tumadsafudosdu mefaduldudangdums
. e o L4 . X
auzasmladu 5 ng Wiansieaulunisg
UsrAnTawTzuuNaanuuy laadsia i

1. Reduced EF High wanefisgilaien LVEF
<3088z 30

2. Reduced EF Low wangfiagtheiidn LVEF
Youaz 30-40

3. Mildly Reduced EF wanasfisgtlaniidn
LVEF Y088z 40-49

4. Preserved LV Low wansfisgilinden LVEF
Sauaz 50-60

5. Preserved LV High wangfisgiledien LVEF
>Jaaaz 60

MnHadNSluM TNAF UL BT WL lunga
Salafivlavnoudinnudetasann ssuufisenuuy
ﬁ]:mmmﬁsuﬁﬂﬁwaé‘wfﬁgnﬁaauwnniwn@uﬁ
vinglarnia (@579 1 uaz 2) UUNANAILAUUAL
NEUNARDIAUAIAL

A13199 1 Naﬂﬁmaauuu‘iﬁ‘[aﬂéumuqu Iugmmu*’uaamﬂ%ﬂsﬁmmé‘um (confusion matrix)

mqi""w“ﬁ;:?gl: Preserve LV | Preserve LV | Mildly Reduced | Reduced EF | Reduced EF
Al U321l High Low EF Low High
Preserve LV High 356 0 0
Preserve LV Low 0 167 0 0 0
Mildly Reduced EF 0 62 0
Reduced EF Low 0 0 64 0
Reduced EF High 0 0 0 90
wwidle 356 167 62 64 90

mnNamiﬂ@aaduumjwﬂ’agm;@muqm

Frwan 739 3dle wudn szuuilygniszdus inasay

1T UTH AW TERNTAWNNIYIN T B9 L e E
mmgﬂﬁaﬁama: 100

A13199 2 mmsmaauuu’iﬁianq’umaaq Iugﬂl,mwaamﬂ%nfﬁmmé’uau (confusion matrix)

a1gsunngdlsaiala ]
2 Uszidin Preserve LV | Preserve LV | Mildly Reduced | Reduced EF | Reduced EF
Al U321l High Low EF Low High
Preserve LV High 72 20 1 0 0
Preserve LV Low 20 17 2 1 0
Mildly Reduced EF 0 1 12 0 0
Reduced EF Low 2 6 5
Reduced EF High 0 6 19
Twanidle 92 38 17 13 24

T
52

mnwamwmawumjuiagamﬂ@aaa
Fwan 184 3dle wud szuuilggnisefvgiinasoy
1T Usz sz AN TN IR aIa e e Ha

mmgﬂﬁaﬂ@mmagmamz 68.5 Lﬁa‘ﬁwmﬁm
n&y Reduced EF Low il Reduced EF High 116

ﬁmﬂumﬁw Reduced EF Lm:iamq’u Preserve LV
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High U Preserve LV Low tWaugasnailin ngu
Preserved LV §Na319 3314 3d st iunsrinnuues

#7112 a:vl,@i”waé'wﬁfmiﬂ@aauuuiﬁiamjumqu
(0797 3)

@131 3 wamInagauuwidlangunasas woutadu 3 ndu anumasgumsdszdiunsinusesiilaluzliuuves

LWNSNBANNFUEU (confusion matrix)

grgsunngdliaiale
Uszudin Preserve LV Mildly Reduced EF Reduced EF
Al iszidin
Preserve LV 129 3 1
Mildly Reduced EF 1 12 0
Reduced EF 0 2 36
Pwnidle 130 17 37

INHANINANDS URNFUTBYITAAILAY
s 184 3ala (Hesuwnidy 3 dszian wams
nasaslasinuungudayazaniugy azldny
LL&iuﬂwagﬁ'%aﬂaz 96.2 (anday 177 91N 184 36le)
LLa:La’j"aﬁmimmeﬂumjw lARaNINARIfIde
il

mj:&l Preserve LV szuusansaysziinle
andas 129 31n 130 Adle Aatduanuududle

a
1%

oAz 99 I@Bﬂi:Lﬁuﬁ@L‘ﬂuﬂ@:u Mildly Reduced EF
un 1 36le

nga Mildly Reduced EF szunaansndsziiiu
ldnndas 12 aan 17 3dle Aaduanuududild
Touas 71 I@mﬂsuﬁuﬁmﬂun@m Preserved LV
Jooaz 17 uazdsziliuidn Reduced EF Sazaz 12
I 3 uaz 2 Falaanudiey

n§a Reduce EF sruusaanindszfiuldgn
#8936 910 37 3ale Aatduanuuini e Seuaz 97
lassziiufiaidunga Preserved LV $1uau 1 3 la

NNNJNTBYAAINED \fevin1Ineseay
suyAgulasdaindayadldnndideimniugndas
Fanua uwnznasauaNydz i Al azlduadwtluns
dansosuandrsdifoamnwiols aldd p=0.01

andsema
nminasssdssdunuihnaldsouiiyg
Usz@inwg “Easy EF dszniliuddlamavidaasnonaa
nyen Aldanmyseriwlnsdwridafeauninlns,
laeld Application “Easy EF” 181309@N384N15

Mnuvasiilalagndesduiiimel lavlduadns

be
Fhe

ﬂéjuﬁﬁ"ﬂaﬁwmﬂﬂa Preserve LV 321U
“Easy EF” mmsnﬂs:l,ﬁuvlﬁgnﬁaaﬁﬁaﬂa: 99

mjuﬁﬁ'ﬂaﬁwmﬁ@ﬂﬂamﬂ Reduce EF
Uy “Easy EF” sanindwzifiuldnndadlati
Jouaz 99

ﬂq'uﬁﬁ'ﬂaﬂwmuﬁmﬂﬂamunmq Mildly
Reduced EF 32U “Easy EF” mminﬂsuﬁugﬂﬁaq
Touaz 71

mslgaussuuilygidssfeg “Easy EF” 4
ANuFINIa MYz iumMIvnnusesinle lagls
ﬁ@ﬂsaaﬂﬁjuﬁ’ﬂaﬁ@ﬂﬂamﬂ (Reduce EF) uazngs
#lavinaudnd (Preserve LV) ldatinafitsednsan
Lwﬂuﬂirﬁmaamjwﬁﬁmsﬁwmmaaﬁ'ﬂﬁmmﬂma
(Mildly Reduced EF) fafidadnnalun1ivinanuung
Usens Ssdadudssdufimunsowamwiudale

Taranauulumainamsdnsn lWlE venowna
nslfnuszuudyssivg “Easy EF” lumathan
1% 1ioUsziugansasnisvnauaasinlabasdn
HNWLASa98RRTNT NG %aﬁiﬁagﬁ;ﬂﬂu‘hdwmma
nnazauludszinelng ﬁvlsjﬁmqmwwﬂiﬂﬁﬂa %38
Sonographer thatasldaansndansasanlduazss
deluwudidenmyldstu ildidhdamssnunla
LAZAZENNNINRATANMSELLRBLAzFI TR laaNnuae
oalddansasanldianlien Chemotherapy G9ides
Hugn@dl Cardiotoxic Lﬁaammi:maamqmwwﬂiﬂ
wlafifSnasialulsmennavesyle
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