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TOM TAT

Tong quan: Tri tué nhin tao tGng dung trong y
hoc dang ngay cang chiing minh dugc tinh hitu ich
boi kha ning danh gia chinh xéc c6 thé so sinh véi
tr tué con ngudi trong chdn dodn anh y t& [1]. Mot
hé chuyén gia tri tué nhén tao dugc stt dung trong
phidn mém Kardia Alivecor c¢6 kha ning sang loc
rung nhi thong qua ghi nhén dién tim moét chuyén
dao da dugc Cuc Quén Ly Thudc Va Dugc Phdm
Hoa Ky thong qua gdn déy da chiing minh kha ning
sang loc rung nhi trong cong ddng tai My va An Do
[2]. Chung toi tién hanh budc ddu dénh gid kha
ning sang loc rung nhi trén thyc té 1am sang tai Viét
Nam st dung dién tim mét chuyén dao phién giai
két qua bai tri tué nhén tao, v6i sy hop tic ctia céc
nha khoa hoc ctia Pai hoc Y khoa Massachusetts,
Hoa Ky.

Thiét ké nghién citu: Nghién ctiu mo ta cit
ngang trén 60 d6i tuong dugc chia lam hai nhém:
Nhém mét (n=31) c6 réi loan nhip tim bao gém
rung nhi da xéc dinh trén dién tim 12 chuyén dao
(26, 26.44%), va ngoai tam thu thit (5, 5.8%);
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Nhém hai (n=29) c6 dién tim 12 chuyén dao binh
thudng. Cac bénh nhan déu ty nguyén tham gia
nghién ctu. Thiét bi Kardia dugc tai trg bdi Pai hoc
Y Khoa Massachusetts 1a ban dién cyc cé kich thuéc
2x4cm nhé gon, két néi v6i phin mém Kardia
Alivecor chay trén dién thoai di dong. Bénh nhan
dit hai ngén tay hai bén vao ban dién cuc, phin
mém ty dong ghi nhin chuyén dao DI trong vong
30 gidy. Sau d6 ban ghi ctia bénh nhén dugc ty dong
phién gidi bai ting dung tri tué nhén tao trong 10
gidly, tit d6 dua ra 3 nhom két luén: “binh thuong’,
“c6 kha ning bi rung nhi’, va “khéng xéc dinh’.

Két qua nghién céu: Kardia Alivecor tra 16i
chinh x4c 100% c4c trudng hgp binh thudng (nhém
hai) va c6 r6i loan nhip nhanh/cham. Déi véi cic
trudng hop rung nhi bén bi, Kardia Alivecor tra
16i chinh xdc “c6 kha ning bi rung nhi’, tuy nhién
v6i 2 trudng hgp rung nhi con, két qua dua ra la
“binh thudng”. Trong s6 S trudng hop ngoai tim
thu (N'TT) thét c6 2 trudng hop 14 ngoai tam thu
that nhip doi bén bi va bi chdn doédn nhdm la “c6
khé nang bi rung nhi’, 3 trudng hop con lai ¢ cau
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tra 16i1a “binh thudng” do khéong ghi nhén dugc bét
ky nhip N'IT nao trong 30 gidy. Kardia c6 d6 nhay
trong sang loc rung nhi la 85.29%, d6 dic hiéu la
93.54% trén nhom déi tugng nghién citu.

Két luin: Phan mém Kardia Alivecor ting dung
tri tué nhén tao c6 gid tri cao dinh huéng chdn doan
rung nhi va kha thi khi ép dyng sang loc rung nhi tai
cong dong. Cic téc gid cdn cai thién kha ning caa
phin mém d€ phén biét cdc réiloan nhip thét phic
tap nhu ngoai tdm thu thét nhip d6i v6i rung nhi,
déng thdi bé sung khé ning tiry chon kéo dai thoi
gian ghi nhan (VD ghi 24h, ghi trong dém) trong
trudng hop réiloan nhip theo con hoic c6 ty1é xudt
hién thap.

TGNG QUAN

Tri tué nhan tao (TTNT) hién dang trong thoi
ki bung né vé uing dung trong nhiéu nganh céng
nghiép dic biét Ia trong y t€ - cham séc siic khoé.
Nhiéu nghién ctiu da st dung TTNT d€ moé phong
kha ning chdn do4n cta béc si [3, 4] véi hi vong
TINT sé b6 sung, ho trg con ngudi khi cung cidp
dich vy chim s6c stic khoé. TTNT vdi cic kha ning
dic biét cua né nhu Hoc mdy, Hoc biéu dién, Hoc
sau, Xt Iy ngon ngi ty nhién da khai thac dugc di
li¢uy t& dé hd trg ra quyét dinh [S] nhu dua ra chdn
dodn, Iya chon phéc 46, dy dodn rui ro, giam thiéu
16i y té va ting ning suét chim soc stic khoé [6, 7].

Mot nghién ctiu tdng hop dugc cong bs ngay
d4u nam 2019 ctia tap chi néi tiéng Radiology [1]
da chiing minh tri tué nhan tao da chinh thic vuot
con ngudi trong viéc han ché sai sét y khoa tif nim
2015 (hinh 1). Day la mét minh ching cho thiy
tinh kha thi caa viéc 4p dung TINT trong viéc ho
trg con ngudi dua ra chidn dodn, dic biét Ia trong
cong viéc sang loc bénh.

Dot quy la nguyén nhén ti vong 16n nhét cia
nam gi6i Viét Nam trudng thanh va phu nit véi hon
100.000 ngudi chét hang nam. M6t phén ba cua tit

BN m
AL Fiig T
Hinh 1. nghién citu ImageNet Visual Recognition da
cho két qua TINT han ché sai sét chdn dodn dnhy t¢
16t hon so v6i con ngudi ti 2018.

Hinh 2. Cdch tién hanh ghi dién tim mét chuyén dao
DI ciia thiét bi Kardia

cd cdc ca mic bénh va tit vong lién quan dén dot
quy la do rung nhi, mét réi loan nhip tim phd bién.
Phong ngtra chinh d6t quy thong qua viéc xac dinh
va quin ly sém rung nhi bing thudc chéng dong
duong udng hita hen giam ty 1é t& vong do moi
nguyén nhén xuéng con 1/3 va nguy co dot quy
con 2/3. Tuy nhién, dich té hoc rung nhi & ngudi
Viét Nam van con rdt han ché. V6i din s6 gia nhanh
choéng va nguy co rung nhi ting 1én, cic yéu t6 nhu
tang huyét ap, hut thudc, dai thiao dudng va béo phi,
ty 1é méic rung nhi dugc duy kién sé tang dot bién &
Viét Nam. Do d6, cin phat trién céc cong cu sang
loc rung nhi cho cong dong, ciing la budc rit quan
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trong va can thiét trong phong ngiia dot quy.

Phan mém tri tué nhan tao Kardia Alivecor chay
trén nén ting dién thoai di déng dugc hudn luyén
bai céc chuyén gia tim mach My da dugc chdp thuén
st dung bsi Cuc Quan Iy Thudc va Thyc phdm Hoa
Ky (FDA) c6 céc lua chon thiét bi dién cyc tuy
chon: 1 chuyén dao hoic 6 chuyén dao. Ngusi do
chi can dit hai ngén tay méi bén vao ban dién cyc
kich thu6c 2 x 4 cm, phdn mém ty dong ghi nhan
hoat dong dién hoc (chuyén dao DI) trong vong 30
gidy. Sau do, két qua sé dugc tw dong phién gidi sau
khoang 10 gidy v6i 3 nhom két luan: “binh thudng’,
“c6 khd ning bi rung nhi’, hoic khéng xic dinh.
Luén ¢6 moét cau khuyén cdo: “cdn kiém tra lai béi
chuyén gia tim mach” khi cu tra I6i khong phai 1a
“binh thudng” Py la ky thuat don gian, khong xdm
nhdp va ngudi khong cin chuyén moén y té ciing cé
thé tulam dugc cho ban than.

Thiét bi nay cing da dugc nghién ciiu va chiing
minh gid tri sang loc rung nhi tai cong dong My
va An Do [2]. M6t nghién ciiu ctia Apurv Soni tai
6 ngdi lang 6 An D¢ trén 354 ngusi c6 do tusi ti
50 tr6 1én st dung thiét bi Kardia 1 chuyén dao va
phan mém Kardia Alivecor ty dong phién gidi, c6
d6i chiéu véi dién tdm d6 12 chuyén dao cho thdy
chi trong vong 1 tudn da sangloc dugc tylé rung nhi
tai cong dong nay la 5.1%, trong d6 chi c6 1 trudng
hop la rung nhi bén bi, con lai la rung nhi con.

Chung to6i tién hanh nghién ctiu nay véi muc
dich bugc ddu danh gia kha ning nhén biét rung nhi
dua trén dién tim d6 mot chuyén dao (DI) cta tri
tué nhan tao trong phin mém Kardia Alivecor dé
xem xét viéc phét trién ky thudt nay trd thanh cong
cu sang loc rung nhi tai cong dong Viét Nam.

Thiét ké nghién ciiu

Nghién citu mo ti cit ngang c6 so sinh vdi
nhém chiing. Nghién citu dugc tién hanh trén 60
bénh nhén ty nguyén tham gia, trong d6 c6 hai
nhém: Nhém mét (n=31) c6 réiloan nhip tim bao

gom rung nhi da xdc dinh trén dién tim 12 chuyén
dao (26, 26.44%), va ngoai tim thu that (5, 5.8%);
Nhém hai la nhém chiing (n=29) c6 dién tim 12
chuyén dao binh thuong. Cac d6i tugng nghién ctiu
dugc thu thip théng tin vé tudi, gidi, chdn doan lam
sang, chdn doan dién tim 12 chuyén dao, chdn doan
do Kardia Alivecor dua ra. Ly do chuing t6i Iya chon
mot s6 trudng hop ngoai tim thu thatla dé danh gia
kha nang phén biét r6i loan nhip thit va trén that
ctia phin mém. Gié thuyét dat ra la Kardia Alivecor
cin ct vao sy khéc nhau gitta cdc phiic bo QRS dé
dua ra kha nang bi rung nhi, ddy la diém c6 thé dan
t6i duong tinh gia trong trudng hop c6 ngoai tim
thu thit véi ty 1é cao. Trong téng s6 S trudng hop
ngoai tam thu thét, ching t6i lya chon 2 trudng hop
ngoai tim thu thét nhip doi.
Két qua nghién citu va ban luin

Kardia Alivecor trd 16i chinh xdc 100% céc
trudng hop binh thudng (nhém hai). Déi véi cac
trudng hop rung nhi bén bi, Kardia Alivecor tra
16i chinh xdc “c6 kha ning bi rung nhi’, tuy nhién
v6i 2 trudng hop rung nhi con, két qua dua ra la
“binh thudng”. Trong s6 S trudng hop ngoai tim
thu (N'TT) thét c6 2 trudng hop 14 ngoai tam thu
that nhip doi bén bi va bi chdn doédn nhdm la “c6
kha nang bi rung nhi’, 3 trudng hop con lai ¢ cau
tréd 16i1a “binh thudng” do khéng ghi nhén dugc bét
ky nhip N'TT nao trong 30 gidy.

Biéu do 1. Phdn b cdc nhém

M NIT that

M Rung nhi Binh thudng
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Bing 1. Két qua chdn dodn so sdnh giita dién tim 12 chuyén dao phién gidi bdi bdc sy tim mach va 1 chuyén dao

phién gidi béi Kardia Alivecor

Rungnhibénbi | Rungnhicon | NTI thitnhipdéi | NTI'thdt<10% | Binhthudng
12 chuyén dao 24 2 2 3 29
Kardia 24 Binh thuong Rung nhi Binh thudng 29
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Hinh 3. Mt trong hai truong hop dua ra chin dodn duong tinh gid: Kardia Alivecor xdc dinh ngogi tdm thu thdt

nhip déi la rung nhi.

Nhu vy Kardia c6 d6 nhay trong sang loc rung
nhi la 85.29%, d6 dic hiéu 13 93.54%. Néu chi tinh
cic trudng hgp rung nhi bén bi so sanh véi nhém
binh thudng thi phin mém c6 kha ning dua ra chdn
doén rung nhi chinh xdc dén 100%. Tuy nhién chi
can dua cdc trudng hop khé hon thi phan mém dua
ra chdn dodn duong tinh gia, 4m tinh gia vi nhiing ly
do khdc nhau.

V6i ca hai trudng hop ngoai tim thu that nhip
d6i, Kardia déu da nhén dinh 13 “c6 kha ning bi
rung nhi’, nhu vy cing c6 gia thuyét ctia ching toi
d61a phan mém da dya cha yéu vao hinh dang phiic
bd QRS khac nhau nhung khong ¢ thém cdc cin
cti khac dic trung cho rung nhi (VD: séng f). Giai
thich diéu nay c6 Ié trong bdi canh sang loc bénh
thi kha nang ghi chuyén dao DI bi nhiéu la cao, dan

ti bat kha thi trong viéc phan biét séng p, song T
véi cdc song f, F, va do nhiéu dién cyc gy ra. Hién
tuong duong tinh gia nay chua thdy dugc ghi nhén
trong nghién ctu ctia Apurv Soni (2016).

Vi 2 trudng hgp rung nhi con, nghién cttu cta
chiing t6i cho thdy Kardia khéng nhén biét dugc tinh
trang nay va tra16ila “binh thudng” Nguyén nhan cé
1é trong nghién cttu chung t6i chi stt dung théi gian
ghi nhén 30 giy, trong khi & nghién ctfu cta téc gia
Apurv Soni tién hanh tai AnDPo ho da ghi dién tim
mot chuyén dao trong 2’ va lién tiép trong 5 ngay, do
vay phét hién dén 9 trusng hop bi rung nhi con.

Tuong ty nhu vy véi cic trudng hgp ngoai tim
thu thét tan sudt thap (dudi 10%), Kardia ciing dua
ra ciu tra 16i “binh thudng’, nguyén nhan khi chung
toi ra sodt cdc hinh anh dién tim ghi nhin dugc
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trong 30 gidy thi cic phiic bo QRS déu nhau, khong
xudt hién bat ky nhdt ngoai tim thu nao.

KET LUAN VA KHUYEN NGHI

V6i d6 nhay va d¢ dic hiéu cao trén nhém dai
tuong nghién ctiu nay, chung t6i tin tudng Kardia
Alivecor c6 kha ning tSt sang loc rung nhi tai cong
dong nhim sém phdt hién mét trong nhing
nguyén nhén chinh gay dét quy, tir 46 c6 ké hoach
phong ngira va diéu tri sém. Tuy nhién han ché

ctia Alivecor chinh la khd nang phan biét cdc ngoai
tam thu that c6 ty 1¢ xudt hién cao (VD: nhip ddi,
nhip ba, dang chiim) véi rung nhi. Quy trinh ghi
ngin 30 gidy cang khéng phu hop d€ loai tri cic
trudng hop rung nhi con. Chung t6i khuyén nghi
néu st dung Kardia Alivecor tai cong déng & Viét
Nam d¢€ sang loc rung nhi thi cin: i. Céi thién kha
nang phén biét ngoai tam thu thét phc tap va rung
nhj; ii. St dung phuong dn sang loc nhiéu ngay ké
tiép nhau véi théi gian ghi 2 phut thay vi 30 giay.

SUMMARY
Accessment the ability of detecting atrial fibrillation by Kardia Alivecor — an artificial intelligence
software bases on one lead electrocardiogram DI

Background: Artificial intelligence in healthcare is approaching to human’s ability in making diagnosis
onmedical images [1]. An artificial intelligence expert system named Kardia Alivecor is used to detect atrial
fibrillation by recording and annotating the image of DI lead electrocardiogram. This software and device
recently have been approved by Food and Drugs Administration, USA, and studied in community of the
USA and India [2]. We do a pilot study on validating this artificial intelligence expert system to detect atrial
fibrillation, in corporation with researchers from University of Massachusetts, USA.

Study design: This is a cross sectional study on 60 subjects divided into two groups: the first group
(n=31) is including atrial fibrillation confirmed by 12 leads electrocardiogram (26,26.44%), and premature
ventricular construction (S, 5.8%); the second group (n=29) has normal 12 leads ECG. Kardia device
sponsored by University of Massachusetts is a small twin electrodes sized 2x4 cm which can automatically
connect to the software running on mobile phone. Subjects put fingers from different hand onto two side
of the electrodes, the software auto records DI lead within 30 seconds. Kardia Alivecor then auto - annotated
this image during 10 seconds and by that provided three recommendations: “normal’, “possible atrial
fibrillation”, “unclassified” or others.

Results: Kardia Alivecor answered 100% exactly in case of normal ECG, and tachycardia/bradycardia.
In case of persistant AF, Kardia Alivecor correctly answered “possible AF”, but could not figue out two
paroxysmal cases and gived wrong answer: “normal”. Two persistant bigeminy cases were given false positive
answer: Kardia Alivecor answerd these as AF. The left 3 PVC cases were considered as “normal” by the
software, because there were no abnormal construction recorded within 30 seconds. Kardia Alivecor has
85.29% sensitivity and 93.54% specificity in sreening AF on these subjects.

Conclusions: Kardia Alivecor software using Artificial Intelligence is valuable in primarily making
diagnosis of AF and possible to apply in Vietnam’s community. The authors however should improve its’
ability to distinguish between bigeminy (maybe also doublets, triplets) and AF, and add more timing function
such as 24 hours, over night recording, in cases of paroxysmal AF, or low prevalence PVC.
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