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VAI TRO CUA TRi TUE NHAN TAO QURE.AI PHAN TiCH HINH ANH
X-QUANG NGU'C TRONG CHAN POAN SOM LAO PHOI
TAI BENH VIEN PAI HOC Y HA NOI NAM 2022

TOM TAT

Muc tiéu: Nghién ctru clia ching t6i nham danh
gia vai tro cla tri tué nhan tao Qure. Al phan tich hinh
anh X-quang nguc trong chan doan sém lao phéi.

Phwong phap: Nghién ctru mé ta véi 126 bénh
nhan nghi lao phdi dwgc Qure.Al phan tich hinh
anh X-quang ngwc va lam cac xét nghiém vi sinh
hodc mé bénh hoc dé& chan doan lao phdi va so
sanh gitra két qua chan doan cudi cung v&i phan
tich ctia Qure.Al.

Két qua: So sanh gira két qua chan doan cubi
cung véi phan tich ctia Qure.Al cho két qua tinh
ddng thuan & muc tbt gitra 2 phwong phap. Do
nhay cua Qure.Al la 88,8%, d6 dac hiéu la 48,8%,
gia tri dy doan am tinh 71%. Dién tich dwdi dwdng
cong ROC 1a 77,1% v&ip < 0,001, KTC 95%: 0,69-
0,86. Nhw vay hinh anh X-quang ngwc dwgc doc
b&i Qure.Al cé gia tri trong chan doan lao phéi véi
do chinh xac & mirc dd kha tét véi diém cut off Ia
0,503. Nghién ctru ctia ching t6i cho thay rang Al
c6 tiém nang tré thanh mot cong cu can thiét trong
viéc hd tro chan doan sém lao phéi, sang loc lao
phéi cong déng.

Két luan: Tri tué nhan tao Qure. Al c6 thé déng
vai trd quan trong trong chan doan sém lao phdi
va hé tro cho két qua vi sinh hodc mé bénh hoc.

Ttr khéa: Lao phdi, tri tué nhan tao Qure.Al

THE ROLE OF QURE.AI ARTIFICIAL
INTELLIGENCE IN CHEST X-RAY IMAGE ANAL-
YSIS FOR EARLY DIAGNOSIS OF PULMONARY
TUBERCULOSIS AT HANOI MEDICAL UNIVER-
SITY HOSPITAL IN 2022

ABSTRACT

Objective: Our study aims to evaluate the role
of Qure.Al artificial intelligence in analyzing chest
X-ray images for the early diagnosis of pulmonary
tuberculosis (TB).

Method: This is a descriptive study involving
126 patients suspected of having pulmonary
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tuberculosis. Their chest X-ray images were
analyzed by Qure.Al, and microbiological or
histopathological tests were conducted for TB
diagnosis. The final diagnostic results were
compared with the Qure.Al analysis.

Results: The comparison between the final
diagnostic results and Qure.Al’s analysis showed a
good level of agreement between the two methods.
Qure.Al's sensitivity was 88.8%, specificity was
48.8%, and negative predictive value was 71%.
The area under the ROC curve was 77.1% with
p < 0.001, 95% confidence interval: 0.69-0.86.
Therefore, chest X-ray images interpreted by
Qure.Al are valuable in diagnosing pulmonary
tuberculosis, with a fairly good accuracy at a
cut-off point of 0.503. Our study indicates that Al
has the potential to become an essential tool in
assisting with early TB diagnosis and community
TB screening.

Conclusion: Qure.Al artificial intelligence can
play a significant role in the early diagnosis of
pulmonary tuberculosis and support microbiological
or histopathological results.

Keywords: Pulmonary tuberculosis, Qure.Al

artificial intelligence

I. DAT VAN BE

Theo bao cdo ctia Té chirc Y t& thé gi¢i nam
2021, trén thé gidi cé khoang 1/3 dan sb (2,2 ti
ngudi) da nhiém lao va con sb dé sé tang 1% moi
nam (twong dwong khoang 65 triéu nguwdi)[1][2].
Bénh lao & Viét Nam c6 thé xép vao loai trung binh
cao & khu vyc Tay Thai Binh Dwong, la khu vic
¢6 dd lwu hanh lao trung binh trén thé gi¢i[3]. Tiéu
chuén vang dé chan doan bénh lao la tim thay trwc
khuan lao trong bénh pham l4y tlr ngudi bénh[4].
Tuy nhién, trén thwc té, viéc tim ra trwc khuan lao
tr cac phwong phap nudi cay cb dién rat han ché,
thoi gian nudi cay dai lam cham tién hanh diéu tri
do d6 bénh tién trién ndng hon va lam tang nguy
co lay bénh cho cong dbng. Nhu vay, viéc phat
hién sém, chinh xac bénh lao 1a mét yéu cau cap
thiét. Trén thé gidi hién nay, nhiéu ky thuat moi da
dwoc ap dung nham chan doan s&m bénh lao phbi
trong do phai ké dén ki thuat (rng dung tri tué nhan
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tao (Al- artificial intelligence) @& doc phim X-quang
ngwc. Trén thé gi¢i, da co nhiéu bai bao quoc té va
cong trinh nghién clru nghién ctru vé van dé tng
dung cdng nghé Al doc phim X-quang ngwc trong
chan doan lao phdi. O’ Viét Nam, (rng dung cong
nghé Qure.Al (m6t phan mém tri tué nhan tao clia
An D) doc phim X-quang ngwc mai dwoc ap dung
khoang 2 dén 3 nam tr& lai day tai mot sé6 bénh
vién tuyén trung wong. Tl dau nam 2022 bénh
vién Dai hoc Y Ha Noi bat diu trién khai st dung
phan mém Qure.Al doc phim X-quang ngwc dé ho
tro chan doan s&m lao phdi. Hién cé rat it nghién
clu tai Viét Nam vé van dé nay. Vi vay chung toi
[am nghién ctru nay v&i muc tiéu danh gia vai tro
cla tri tué nhan tao Qure.Al X-quang nguc trong
chan doan lao phdi.

I. DOl TWONG VA PHUONG PHAP NGHIEN CU'U

2.1. Béi twong, thoi gian va dia diém nghién ciru

- B6i twong nghién clru

126 bénh nhan nghi lao phdi trén 18 tudi dén
kham hodac diéu tri noi trd tai Bénh vién Dai hoc Y
Ha Néi trong thoi gian tir 1/1/2022 dén 31/12/2022
va duoc st dung phan mém tri tué nhan tao Qure.
Al dé phan tich hinh anh X-quang 16ng nguc.

Thei gian va dia diém nghién ciru

- Thoi gian: tr 08/2022 dén 08/2023

- Pia diém: Bénh vién dai hoc Y Ha Noi

Tiéu chuén lwa chon

Bénh nhan nghi lao phéi theo Quyét dinh 3126/
QD-BYT huéng dan chan doan, diéu tri, dw phong
lao ngay 23 thang 05 nam 2018[5]

- Lam sang:

+ Ho kéo dai (ho khan, ho cé dom, ho ra mau)

+ G4y sut can, kém an, mét moi

+ Sbt nhe vé chiéu

+ Ra mo hdi trdm ban dém

+ Dau ngwc, doi khi cé khé thé

- Can lam sang:

+ Xquang nguc: hinh anh goi y lao tién trién nhw
tén thwong nét, thAm nhiém cha yéu xuét hién &
dinh phdi, hinh &nh hang lao,...

+ Bénh nhan dwgc lam cac xét nghiém vi khuan
hoc (AFB, MGIT, GenXpert, PCR TB dom/DPQ/
DMP) hodc xét nghiém mé bénh hoc (sinh thiét
qua NSPQ, sinh thiét xuyén thanh ngwc, sinh thiét
mang phdi).

Tiéu chuan loai trir

- Bénh nhan khéng dugc chup phim X-quang nguwc

- Bénh nhan khoéng dwoc lam cac xét nghiém co
gia tri chan doan xac dinh lao phdi: xét nghiém vi
sinh hoac xét nghiém mo bénh hoc.

2.2. Phuwong phap nghién ctru

Thiét ké nghién ctru

M6 ta cét ngang

C& mau va phwong phap chon mau

- C& mau n tinh theo cdng thirc: n= zz, (1-p)p/d?

Thay 1-a=95, p=0,2, d=0,07 tinh dwoc n 2126

- Phwong phap chon méu: thuan tién tv danh
sach nhirng bénh nhan nghi lao phdi trén 18 tudi
dén kham va diéu tri ndi trd tai bénh vién dai hoc Y
Ha Noi trong thai gian tir 1/1/2022 dén 31/12/2022.

Céng cu Qure.Al

- Qure.Al |a giai phap kiém tra X-quang ngwc
duwoc xay dung bang cach st dung hoc sau xuét
xtr tr An Do.

- Tiéu chi vé& hinh &nh X-quang dé& chan doan
lao phdi clia Qure.Al: nét dang ké (dwéong kinh 1
- 5mm, phan bé kha déu, thwdng tap trung ving
dinh phéi), tdn thwong hang (hinh sang dwoc gidi
han rd rét b&di moét bd can quang lién tuc, khép kin.
Kich thwdc tir 2 - 4cm hodc co thé rat to. Cé thé
mot hodc nhiéu hang. Bén trong hang lao c6 thé c6
murc nwdc mire hoi), tbn thwong tham nhiém (dam
mo nhat & dwdi xwong don, kich thwéc khac nhau,
gi¢i han khéng ré, doi khi tap trung thanh dam tron
hodc trén co s& mdt dadi mo nhat cé mot sd nbt
nhd), tdn thwong dang nét (bédng mé cé kich thuéc
nhd, tron hodc bau duc dwong kinh 3 - 10mm,
thwong gap & ha don va dinh phdi 2 bén.

- Trong chan doan lao phdi phan mém Qure.Al
phan tich két qud X-quang nguc badng cach cho
diém theo thang diém tir 0 dén 1, két qua cang gan
1 thi kha nang tdn thwong trén phim X-quang nguc
hwéng téi do lao cang cao. Két qua cang gan 0
thi kha nang ton thwong trén phim X-quang nguc
cang khéng hwéng t¢i do lao.

Quy trinh nghién ctru

- Tlr danh sach cac bénh nhan nghi lao trén 18
tudi dén kham va diéu tri ndi trd tai bénh vién dai
hoc Y Ha N&i lwa chon cac bénh nhan théa man
cac tiéu chuén cla nghién ctru (tra ctru théng tin
bénh nhan trén hd so bénh an dién t&, cac bénh
nhan cé triéu chirng 1am sang nghi lao, tdn thwong
phdi trén X-quang 16ng nguc va dwoc lam cac xét
nghiém vi khuan hoc (AFB, MGIT, GenXpert, PCR
TB dom/DPQ/DMP) hoac xét nghiém moé bénh hoc
( sinh thiét qua NSPQ/ sinh thiét xuyén thanh nguc/
sinh thiét mang phdi). Péi véi nhirng bénh nhan
co xét nghiém vi khuin va mé bénh hoc am tinh
v&i lao phai dwgc kham lai tai bénh vién dai hoc
Y Ha Néi theo déi tdn thwong phdi va khéng dwoc
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diéu tri lao khéng bang chirng méi dwoc chon vao
nghién ctru).

- Poc phim X-quang 16ng ngwc bang céng nghé
Qure.Al.

Phwong phap xtr ly sé liéu

Sé liéu dwoc nhap, xt ly, phan tich bang phan
mém SPSS 20.0, st dung cac thuat toan théng ké
y hoc: tinh gia tri trung binh, tinh ty 1& %, tinh @6

ll. KET QUA

nhay, dé dac hiéu, gia tri dw bao am tinh, gia tri dw
bao dwong tinh,...

2.3. bao dwrc nghién ctru

Nghién ctru tuan tha day dd cac nguyén tac cla
nghién cru y hoc. Toan bd théng tin cia nguwoi
bénh déu dwoc bao mat, duwoc phé duyét theo
quyét dinh s 4341/QD-DHYHN ngay 02/10/2023
cla trwong Pai hoc Y Ha Noi.

Sensitivity

gggggggggggggg

sssssssssssssssssss

Hinh 1. Pwéong cong ROC Két qua X-quang ngwe phén tich béi céng nghé Qure.Al
Nhan xét: Dién tich dwdi dwong cong ROC 1a 77,1% v&i p < 0,001, KTC 95%: 0,69-0,86. Nhw vay hinh
anh X-quang ngwc dwoc doc bdi Qure.Al ¢ gia tri trong chan doan lao phdi véi diém cut off 1a 0,503.
Béng 1. Két quéa X-quang nguwc phén tich béi céng nghé Qure.Al

Két qua doc Al X-quang ngwec | Sé lwong (n) | Ty 1é %
Nghi dén lao (20,503) 95 75,4
Khéng nght dén lao (<0,503) 31 24,6
Téng 126 100,0

Nhan xét: Trong tbng sb 126 phim X-quang 16ng ngwc dwoc doc bdi cong nghé Qure.Al cé 95 phim
X-quang dwoc doc nghi téi lao chiém ty 1& 75,4%; 31 phim X-quang 16ng ngwc dwoc doc khdng nght téi

lao chiém ty 1& 24,6%.

= Lao phdi

= Khéng phai lao phdi

37%'
..

Hinh 2. Két qua chan dodn cudi cung cua cdéc bénh nhan nghién ciru

Nhan xét: Tdng sb 126 bénh nhan nghién ctru, c6 80 bénh nhan chan doan lao phdi chiém ty 1& 63,5%;
46 bénh nhan chan doan khéng phai lao phdi chiém 36,5.

Béng 2. Bang so sanh sw dong thuan giitra két qua X-quang nguwc phan tich b&i céng nghé Qure.
Al v&i két qua chan dodn cudi cung cta cdc bénh nhan nghién ciru

Al Lao phéi Khéng phai lao phdi Hé sé
X-quang ngwc Sé6lwong(n) | Tylé% | Sélwgng(n) | Tylé % Kappa
Nghi dén lao 71 74,7 24 25,3
) 0,393
Khéng nghi dén lao 9 29,0 22 71,0

Nhan xét: - Trong s6 95 phim X-quang ngwc Al doc nghi dén lao ty I& lao phdi chiém ty 1& 74,7%, khéng

phai lao phdi chiém ty 1& 25,3%
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Trong sb 31 phim X-quang nguc Al doc khéng nghi dén lao phéi, ty 1& khéng phai lao phdi chiém 71%,

ty 1& lao phdi chiém 29%

Hé sb Kappa thé hién sw ddng thuan gitra két qua Al doc X-quang ngwc va két qua chan doan cudi

cung la 0,393.

Béang 3. Gia tri cua phwong phdp Al X-quang ngwc trong chan dodn lao phéi

Gia tri caa phwong phap Al

Chisé

X-quang ngwc

Do nhay (Se)

88,8%

D6 dac hiéu (Sp)

48,8%

Gia tri dw bao dwong tinh (PPV)

74,8%

Gia trj dw b&o am tinh (NPV)

71,0%

Nhan xét: Gia tri ciia phwong phap st dung Al doc X-quang nguwc trong chan doan lao phéi nhw sau: do
nhay (Se): 88,8%, d6 dac hiéu (Sp): 48,8%, gia tri dw bao dwong tinh (PPV): 74,8%, gia tri dw bao &m tinh

(NPV): 71,0%-

IV. BAN LUAN

Ty 1& bénh nhan chin doan xac dinh lao phéi
chiém 63,5%. Két qua cia nghién ciru gan twong
tw v&i nghién cru cia Lé Thi Ba (2014) nghién ctru
trén 184 bénh nhén nghi lao, trong do6 c6 112 bénh
nhan dwoc chan doan xac dinh lao phdi chiém
60,8%][6]. K&t qua ctia nghién cru cao hon nghién
clru cla Trinh Viét Anh (2014) nghién ctru 253
bé&nh nhan nghi lao phdi trong d6 c6 56 bénh nhan
chan doan xac dinh la lao phdi chiém 22,1%][7].
Sw khac nhau nay c6 thé do cach chon bénh nhan
khac nhau dan dén két qua khac nhau.

Dién tich du¢i dwong cong ROC la 77,1% v&i p
< 0,001, KTC 95%: 0,69-0,86. Nhw vay hinh anh
X-quang ngwc dwoc doc béi Qure. Al co gia tri trong
chan doan lao phdi vé&i d6 chinh xac & mirc do kha
t6t v&i diém cut off 1a 0,503. Két qua nay phu hop
v&i nghién clru cla Zhi Zhen Qin va cac cong sw
nghién clu vé dd chinh xac trong chan doan lao
phdi clia 3 hé théng tri tué nhan tao trong dé cé
Qure.Al, két qua dién tich dwéi dweng cong ROC
clia phdn mém Qure.Al 1a 94%, KTC 95%: 0,92-
0,97[8]. Nghién ctru ctia Zhi Zhen Qin cling phan
tich do chinh xac cta 2 hé théng tri tué nhan tao
khac |a CAD4TB va Lunit INSIGHT c6 két qua dién
tich dwoi dwong cong ROC twong tw nhw phan
mém Qure.Al 1an lwot 14 0,92 (KTC 95%: 0,90-0,95)
va 0,94 (KTC 95%: 0,93-0,96) [8].

Mot nghién clru khac ciia Madlen Nash va cong
sw thuwe hién tai mot bénh vién & An D6 ciing danh
gia do chinh xac ctia phan mém gXR cla Qure.Al
doc X-quang nguc cho két qua AUC 1a 0,81 (KTC
95%: 0,78, 0,84)[9].

Phan mém Qure.Al phan tich két qua X-quang
nguc bang cach cho diém theo thang diém tir 0
dén 1, két qua cang gan 1 thi kha nang tén thwong

trén phim X-quang ngwc hwéng téi do lao cang
cao. Chay dwdng cong ROC tim dwoc diém cut-off
la 0,503, tir d6 ta cé bang két qua X-quang nguc
phan tich b&i cong nghé Qure.Al & phan két qua
nghién ctru , so v&i két qua chan doan cudi cung
clia cac bénh nhan nghién ctu dwa vao két qua vi
sinh hodc moé bénh hoc thi khéng cé sw khac biét
qua lén. T d6 cho thdy kha ndng phan tich két
qua X-quang nguc cia phan mém Qure.Al 1a kha
tbt. Nghién clru cta tac gia Lé Hoan va cac cong
s vé vai trd cla ¢ng dung tri tué nhan tao VinDr
trong dw bao nguy co ac tinh cia nbt phdi don doc
ciing cho két qua kha quan vé kha nang du bao
nguy co &c tinh ctia VinDr. Cu thé 1a két qua phim
chup cét 1&p vi tinh 1dng nguc do VinDr phan tich
65,2% ac tinh, 34,8% lanh tinh, két quéa md bénh
hoc 78,3% ac tinh; 22,7% lanh tinh. Qua dé cho
thay Al c6 tiém nang tré thanh mét céng cu can
thiét trong viéc dw doan nguy co &c tinh cta nét
phdi don doc[10].

D06 nhay cla Qure.Al trong chan doan lao phdi
la 88,8%; do dac hiéu la 48,8%. C6 thé do c& mau
con han ché nén nghién clru cia chung t6i chua
thé dwa ra dwoc do nhay cling nhw dé dac hiéu &
murc tin cdy cho phwong phap Al ma chi danh gia
dwoc mirc dd ddng thuan trong dw doan cuia Al vé
ton thwong phdi va tiéu chuén vang dé chan doan
lao phéi 14 két qua vi sinh hodc md bénh hoc. Tuy
nhién, day la buwédc dau dé thay duoc vai trd cia Al
trong viéc hé tro chan doan lao phéi, ciing la budc
dém dé nhém nghién ctru cé thé tién hanh nghién
ctu véi c& mau Ién hon dé dat dwoc cac két qua
dang tin cay va nhiéu y nghia hon.Tham khao moét
sb cac nghién ctru da thye hién trén thé gidi, ching
t6i cling nhan thay vai trd dang tin cay cta Al trong
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chan doan lao phdi nhw nghién ciu ctia Madlen
Nash va céng su cho théy dd nhay va dé dac hiéu
ctia phan mém Qure.Al trong chan doan lao phdi
lan lwot 1a 71% (95% Cl: 66%, 76%) va 80% (95%
Cl: 7%, 83%)[9].

Nghién clru cia Zhi Zhen Qin va cac cdng sw
ciing cho thay phan mém tri tué nhan tao Qure.Al
trong chan doan lao phdi c6 d6 nhay = 95% va do
d&c hiéu > 80%][8]. K&t qua nay cho thay tng dung
Qure.Al trong doc X-quang 16ng nguc cé kha nang
phat hién ra tén thuwong lao trén phim X-quang 16ng
nguc rat tét. Phan mém Qure.Al phan tich phim
X-quang nguc cho ra két qua rat nhanh chong va
¢6 dd chinh xac cao. Thuat toan mét it hon 10 giay
dé xt ly mdi phim X-quang ngwc[11]. Qure.Al cé
dd nhay va do dic hiéu trong chan doan lao phdi
khéng kém canh so v&i cac phdn mém tri tué nhan
tao khac nhw VinDr, CAD4TB, ...

Nhw vay ching t6i nhan thay cé thé ng dung tri
tué nhan tao Qure.Al néi riéng va cac phan mém
hoc sau khac néi chung dé gilp d& trong viéc sang
loc lao phéi tai cong ddng, giam bét ganh ndng cho
cac bac si chan doan hinh &nh, dac biét tai nhirng
noi it c6 kha néng tiép xuc véi cac phwong phap
chan doan xac dinh lao phéi.

V. KET LUAN

Két luan ctia nghién clru trén 126 bénh nhan nghi
lao nhuw sau:

- C6 sw dbng thuan & murc tét gitra két qua chan
doan lao phdi va két qua X-quang ngwc phan tich
b&i cong nghé Qure.Al.

- Dién tich duw¢i dwong cong ROC la 77,1% voi
p < 0,001, KTC 95%: 0,69-0,86. Nhw vay hinh anh
X-quang nguwc duoc doc bédi Qure.Al cé gia tri trong
chan doan lao phdi v&i do chinh xac & mirc d6 kha
tot voi diém cut off 1a 0,503.

- 6 nhay clia Qure.Al trong chan doan lao phéi
la 88,8%; do dac hiéu la 48,8%, gia tri dw bao am
tinh 1a 71%.

Vi vay, két luan cla nghién ctru cho thay Qure.
Al c6 thé déng vai trd quan trong trong chan doan
s&m lao phdi va hd tro cho két qua vi sinh hodc
mo bénh hoc. Tuy nhién, can tiép tuc nghién ctru
dé cai thién dd chinh xac va tng dung thuc té cla
phwong phap Al trong chan doan lao phbi.
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