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TOM TAT: Nghién ctru hdi ctru, mo ta cdt ngang gié tri ctia hé théng doc phim X quang nguc tw déng
“AXIR - CX” (Radisen, Han Quéc) hé tror chan doan lao phdi dua trén phim X quang nguc cta 787 bénh
nhéan nguoi Viét Nam, cé chén doan xéc dinh (tiéu chuén vang) lao va mét sé bénh phéi thuong gép, khém
va diéu tri tai Bénh vién Phéi Trung wong, tir thang 10/2020-02/2021.

Két qua: biém cut-off ciia hé théng doc phim X quang nguc tw dong “AXIR - CX” (Radisen, Han Quéc)
hé tro chdn doan lao phéi trong thang diém chén doén lao phdi & nguoi Viét Nam la 0.5. Véi diém cut-off 0.5,
hé théng doc phim X quang tw déng “AXIR - CX” hé tror chdn doén lao phéi c6 d6 nhay: 0.995; d6 déc higu:
0,916; do chinh xéc: 0,977. Két qué nay cho thay, hé théng doc phim X quang nguc tw déng “AXIR - CX”
(Radisen, Han Quéc) c6 gi tri cao trong hé tro' chan dodn lao phéi trén nguoi Viét Nam.

T khéa: Phim X quang nguec, lao phéi, hé théng doc phim tw dong, AXIR - CX.

ABSTRACT: Retrospective, cross-sectional study of the value of the automatic chest X-ray film reading
system “AXIR - CX” (Radisen, Korea) to support the diagnosis of pulmonary tuberculosis based on chest
radiographs of 787 Vietnamese patients, with a confirmed diagnosis (gold standard) of tuberculosis and
some common lung diseases, examined and treated at the Central Lung Hospital, from October 2020 to
February 2021.

Results: The cut-off score of the automatic chest X-ray film reading system “AXIR - CX” (Radisen,
Korea) supporting the diagnosis of pulmonary tuberculosis in the Vietnamese TB diagnostic scale was
0.5. With a cut-off point of 0.5, the automatic system “AXIR - CX” supports the diagnosis of pulmonary
tuberculosis with a sensitivity of: 0.995; specificity: 0.916; Accuracy: 0.977. This results show that the
automatic chest X-ray film reading system “AXIR - CX” (Radisen, Korea) has high value in supporting the
diagnosis of pulmonary tuberculosis in Vietnamese people.
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1. DAT VAN DBE.
Viét Nam la mét trong 30 nwéc cd ganh nang

bat thuwong nghi lao trén phim; X pert phat hién
nhanh vi khuén lao trong d&m) dang dwoc ap dung

bénh lao cao nhét thé gi¢i. Tai Viét Nam, bénh
lao van dang la nguyén nhan gay t&r vong phd
bién (ding thir 10 & tAt ca cac dd tudi véi khoang
13.000 ca t&r vong méi nam [1, 8]. Tuy nhién, theo
woe tinh hién nay, ti Ié phat hién cac ca bénh lao
m&i chi dat 57%; 43% sb nguwdi mac lao con lai
trong cong déng chwa dwoc phat hién [8]. Tirng
buwéc tién téi muc tiéu thanh toan bénh lao vao
n&m 2030, Chwong trinh chéng lao quéc gia dang
trién khai manh mé cac hoat dong phat hién lao
chl ddng nham phat hién cac ca bénh lao trong
céng déng nham ngan chén va tiéu diét ngudn lay.
Chién luvgc 2X (X quang phat hién nhanh nhirng
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réng réai d& cha dong tim kiém véi hiéu qua cao
trong phat hién sém bénh lao & giai doan chwa co
triéu chirng 1&m sang [1, 2]. Phwong phap chup
X quang ki thuat sé dang nhanh chéng phat trién
tai Viét Nam v&i chat lwong phim chup ngay cang
duwoc cai thién, dac biét, khi phan Ién hé thdng
may X quang déu co6 thé cho phép chup & ché do
cao ap. Bén canh d9, trong béi canh ti I& mac lao
con cao va ngudn lyc cho cac hoat dong phat hién
lao con han ché, nhéat Ia tai cac dia ban ving sau,
ving xa, bién gi&i, hai dao, thi Viéet Nam rat can
cac codng cu hd trg sang loc va chan doan bénh
lao, trong dé cé X quang.
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Hé théng hé tror doc phim X quang nguc tw dong
c6 nhing phan mém tri tué nhan tao (Al) da va
dang dwoc ap dung rong rai dé tang cwong hoat
doéng sang loc chi dong phat hién ca bénh lao [7]. X
quang ngwc la can cl¢ quan trong giup bac si sang
loc va chan doan lao. Mot s diéu tra dich té lao trén
toan thé gi¢i da chirng minh, X quang nguc la cong
cu c6 dd nhay cao trong sang loc bénh nhan (BN)
lao phéi, trong khi c6 mét ti 1& khéng nhé ngudi méc
lao phdi khéng co triéu chirng trén 1am sang, déc
biét giai doan dau ctia bénh. T chirc Y té thé gisi
cling da khuyén cao X quang ngwc la cong cu quan
trong trong sang loc va chan doan lao phéi; hinh anh
X quang nguc la céng cu hd tro can thiét khi chan
doan lao phdi khéng c6 béng chirng vi khuén. Hién
da c6 mot sd phan mém str dung tri tué nhan tao
clia nwéc ngoai doc phim X quang nguc tw dong, hé
tro' chan doan lao phédi dang duoc st dung tai Viét
Nam vé&i cdng nghé 16i va hoc sau (deep learning)
khong phai ttr div liéu cta nguwoi Viét.

Chung téi thwe hién dé tai nay nhdm: (1) Xac dinh
diém cut-off hd tro chdn doan lao phdi trong thang
diém chan doan cla hé théng Al “AXIR-CX” Radisen
trén BN lao phdi ngudi Viét; (2) Xac dinh gia tri cia
hé théng nay trong hé tro' chan doan X quang lao
phdi dwa trén diém cut-off d& xac dinh & muc tiéu 1.

2. DOI TUONG, PHUONG PHAP NGHIEN CUU.
2.1. Béi twong nghién ciru:

787 BN dén kham hoé&c diéu tri tai Bénh vién
Phéi Trung wong, cé chi dinh chup phim X quang
nguc tai Khoa Chan doan hinh anh bing may
X quang ki thuat sé co két ndi voi hé théng doc
phim X quang nguwc ty déng “AXIR-CX” (Radisen,
Han Quéc), tir thang 10/2020 dén thang 02/2021.

- Tiéu chudn lya chon: BN 2 16 tudi, co du cac
thQng tip nghién ctru dwogc lwu trir trong hé thong
ph&n mém quan li tai B&nh vién Phdi Trung wong.

- Tiéu chudn loai trr: BN gu, veo gcf)t sbéng nguc;
BN nir dang mang thai; BN khéng dong y tham gia
nghién clru.

2.2. Phwong phap nghién ctru:

- Thiét ké nghién cru: héi clru, cét ngang, mo
ta, théng ké, thanh lap cac bang 2 x 2 v&i cac diém
cut-off khac nhau dé tinh d6 nhay, d6 dac hiéu,
dd chinh xac twong rng clia phwong phap. Twr do,
thiét trinh duwong cong AUC véi truc tung la ti 1é
dwong tinh that va truc hoanh la ti 16 dwong tinh
gia. M&i diém trén duwdng cong AUC 14 toa dé twong
(rng v&i tAn suét dwong tinh that (d6 nhay) trén truc
tung va tan suat dwong tinh gid (1 - do d&c hiéu)
trén truc hoanh. Buong biéu dién cang léch vé phia
bén trén va bén trai thi sy phan biét gira hai trang
thai (vi du cé bénh hoac khéng bénh) cang rd.
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-Xacdinh c& mau: phwong phap chan doan dangtin
cay dé stv dung trong thuc hanh 1am sang can phai dat
dd nhay (Sensivity - Se) va do dac hiéu (Specificity - Sp)
t6i thiéu la 0,75 (t6t hon niva la 0,80). Viéc phat hién
bénh qua ch&n doan con tiy thudc vao ti 1& lwu hanh
(prevalence) clia bénh trong mét quan thé. Vi vay,
wéc tinh ¢& mau phai dwa vao cac chi sb nay. Cu thé,
dé xac dinh c& mau can va du cho nghién clru, phai
wéc dinh dwoc gia tri tdi thiu cha xac suat dwong
tinh that (hay do nhay - Se ) va xac suat am tinh that
(hay d6 d&c hiéu - Sp ); dong thdi wdc dinh sai s6
clia 2 gia tri da néu va ti Ié lwu hanh cta bénh trong
quén thé (Pdis). Vé&i cac théng sé nay, viéc xac dinh
¢& mau (twong tw voi sb lugng ¢& mau dé woc tinh
dd dac hiéu) thye hién qua cac buoc:

+U6ctinh sb dwong tinh that (true positive - TP)
va am tinh gia (false negative - FN):

CT1=

2
1P+ FN = Za* P (1= Puc)
e

Trong do, Z2, 1a hing s6 cla phan phéi chuén
(voia =0,05, hang so Z* = 1,96).

+ Uéc tinh s6 lwgng ¢& mau cho d6 nhay (n_):

CT2 = g TP+ FN
Pais

+ Udc tinh sb dwong tinh gid (false positive -

FP) va am tinh that (true negative - TN):

Zlixp,fpx[]_pip)

w

CT3= FP+TN =

+ U'6c tinh sb lwong c& mau cho do nhay (nsp):

FP+TN
CT4 = n, =
l_p:ﬁ.i

Theo CTCLQG, ti I& Iwvu hanh bénh lao trong
cOng déng dan cu tai Viét Nam khoang 174/100.000
dan [6]. C&n cr cong bé clia cac phdn mém Al trén
thé gi&i, ki vong hé théng doc phim X quang nguc
tw dong “AXIR - CX” téi thiéu dat d6 nhay 90% va
dod dac hiéu 95%. Nghién ciru nay thién vé danh
gia gia tri chan doan, nén ching t6i ap dung cong
thire tinh ¢& mau theo tiéu chi do dac hiéu. T do,
tinh ra CT3 = 73. Nhw vay, c& mau téi thiéu can cho
nghién ciru la CT4 = 419. Thuc té, nghién clru nay
st dung c& méau la 787 BN.

- Cac budc tién hanh nghién ctu:

+ Buwéc 1: BN dén kham, diéu tri (lAn dau hoac
tai kham) tai Bénh vién Phoi Trung wong, c6 chi
dinh chup X quang nguc.

+ Bwéc 2: Khoa Chan doan hinh anh thyc hién
y 1énh chup phim X quang ngwc.

+ Budce 3: phim quuang sau chup duwoc lwu tw
dong lwu trong hé théng PACS, dbng thoi chuyén
sang hé thong doc phim X quang nguc tw dong
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“AXIR - CX” (Radisen, Han Quéc) doc va lwu gite
cung ma sb phim (cap tw dong khi chup).

+ Buwéc 4: BN sé dwgc thwe hién cac ki thuat
chan doan xac dinh (bang cac tiéu chuan vang:
vi sinh vat, gidi phAu bénh, mién dich...).

+ Buwdc 5: thu thap sé liéu nghién ctru (file excel
danh sach BN nghién ctru, gdm sb the tw, ho tén,
tudi, gii tinh, ngay chup va két qué doc cia hé
théng “AXIR - CX”; phan mém hé thdng tw dong tao
file). Truy cap phdn mém HIS tim cac két qué dap
&ng chan doan tiéu chuan vang.

- Tiéu chudn chan doan: theo huwéng dan cua
Chuwong trinh chdng lao quéc gia va Té chire Y té thé
gi6i, chan doan xac dinh ca lao phdi khi cé bat thuwong
nghi lao trén phim va c6 it nhat mét trong cac tiéu chi:
(1) Soi dom truc tiép cd AFB (+); (2) Xét nghiém sinh
hoc phan t& vi khuan lao phat hién gen Xpert MTB/
RIF, PCR, LPA, TRC, LAM; (3) Nudi cAy vi khu&n MTB
(+); (4) C6 bang chirng méd bénh hoc tén thwong lao;
(5) C6 béng chirng xac dinh lao & 1 co' quan khac
(vi khuén, sinh hoc phan ttr, mé bénh hoc) va cé ton
thwong phéi kém theo; (6) C6 dap (ng tbt voi diéu
tri dac hiéu lao dwa trén phim X quang: trwdng hop
khéng c6 béng chirng vi khuan, song lam sang va
X quang dinh hwéng lao; didu tri d3c hiéu lao cho két
qua hinh &nh tén thwong cai bién tét (improving).

- X li sb lieu: bdng phdn mém SPSS 20.0 va
STATA 13.1 (Statacorp, TX, USA).

3. KET QUA NGHIEN cUU.

_- Minh hoa phim X quang Idng nguc dwoc doc
bang hé thong “AXIR - CX” (Radisen, Han Qudc):

(Radisen) axir_for tb, app_v01, mv_v0l

filename = 20191303 _074234.0_VANGDANH_001_PHAM NGOC TIEN 1970 1 dcm.png

Tost image

T

Inference Result

Abnormal Probability : 100.0 (%]

Normal Probability : 0.0 [%]

A

[Radisen) axir_for_th, app_v01, mv_v01

filename = 20191303 081712.0 VANGDANH_018 HOANG VAN CUONG 1981 1 dem.pn

Test image Inferenee Result

Abnormal Probability : 0.0 [%]

Narmal Probability : 100.0 [%]

B
Hinh 1: A. Hinh &nh bét thuong nghilao (100%);
B. Hinh anh binh thwong.
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Bang 1. Cac ca bénh c¢6 tén thwong trén phim X
quang ngwc dwoc chap nhan chan doan lao phéi
(dwong tinh that).

1 TB, Xpert (+) TB
2 TB, AFB (+) TB
3 TB, Histopathology (+) TB
4 TB, Culture (+) TB
5 TB, Bacteria - Histopathology (+) TB
6 TB, MBH (+)TB, Histopathology (+) B
9 TB, MBH (+) TB
10 Bladder TB B
11 Lymphonode TB TB
12 Bone TB TB
14 Colum TB - TB lung TB
15 Colum TB- TB lung TB
17 Lympho TB - TB lung TB
18 TB Lung- Colum TB TB
19 TB lung - Meningitis TB TB
20 fungus ball in TB cavaty TB
21 Lymphonode TB - TB lung TB
22 TB Bone TB

Bang 2. Cac ca bénh c6 tén thwong trén X
quang nguc, cé chan doan xac dinh khac, khong
dwoc chap nhan chan doan lao phdi (4m tinh that).

23 TB, AFBE (-] Non-TB
24 Lung cancer Non-TB
26 COPD MNon-TBE
27 Asbestosis Non-TB
28 Pneumonia Non-TB
29 TB, AFP (-] Non-TB
31 COPD/Fulgal lung Non-TB
32 Fulgal lung Non-TB
33 Pleural effusion Non-TB
34 Pulmonary Cyst Non-TB
35 Pneumothorax Non-TB
36 Bronchietasis Non-TB
37 PneumoniafCOPD Mon-TB
38 Interstitial pneumonia Non-TB
29 Asthma Non-TB
40 Mormal Non-TB
41 Cardimoegaly/pleural effusion Non-TB
42 Lung cancer/COPD Non-TB
46 Pneural effusion Non-TB
48 COPD/TKMP Non-TB
49 Viém phdi Non-TB
50 Fulgal lung /COPD Non-TB
51 NTM Pneumonia Non-TB
52 Lymphonode cancer Non-TB
54 Fulgal lung/ Sequelae TB Non-TB
55 Pneumonia - Sequelae TB Non-TB
57 TB, AFB (-)/Fulgal lung Non-TB
58 UTP/Sequelae TB Non-TB
59 TB, AFB (-)/Fulgal lung Non-TB
60 Lung cancer Non-TB
61 Pneumonia - Fulgal lung Non-TB
65 Lymhonode cancer Non-TB
66 COPD/ Sequelae TB Non-TB
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Bang 3. Téng hop ti 1&é % chén doan lao va tiéu chudn chan doan xac dinh.

A B C D F G H | 1 K L
No Month Classification dem_ide patient_name patient_id |patient_dobjpatient_sex| patient_age th_nontb Gold Diagnostic
1 [NOV_2020 Active TB VNN__20201123_104836_100141_1.dcm TRINH QUANG KIEN 45T 46867 0 M 0ooY 0.925 TB, AFB (-)
2 |NOV_2020 Active TB VNN__20201119_165941_170241_1.dcm PHUNG VAN XUAN 52T 2871955 0 M 000Y 0.865 TB, AFB (-)
3 [nov_2020 Active TB VNN_ 20201119 092515_092541 1.dcm NGUYEN VAN THAN 16T [ 2011000102 o M 000Y 0.982 TB, AFB ()
4 |NOV_2020 Active TB VNN_4379290_20201130_143113 142145 1.dc NGUYEN HUU CUONG 2011005100 | 19710001 ™M 049Y 0.971 TB, AFB (+)
5 |NOV_2020 Active TB VNN_4378989_20201130_142019_142158_1.dc LE THI THANH HUONG 2011004980 | 20020001 F 018Y 0.831 TB, AFB (+)
6 [nov_ 2020 Active TB VNN_4378625 20201130_141049_141118 1.dc LY VAN LANH 1803008995 | 19930001 M 027Y 0746 Asbestosis
7 |NOV_2020 Active TB VNN_4326593 20201110 151637_151746_1.dc LUONG VAN XUAN 2011000481 | 19280001 ™M 082y 0.749 Viém phéi
8 |NOV_2020 Active TB VNN_4378463_20201130_093852_093933_1.dc BE TOAN CUONG 2007005168 | 19730001 M 047Y 0.823 TB, AFB (-)
9 [Nov_2020 Active TB VNN_4378462_20201130_095108_095205_1.dc NGUYEN THI TUOI 1804005046 | 19550001 F 065Y 0572 Lung cancer
10 |NOV_2020 Active TB VNN_4378379_20201130_134700_134717_1.dc DO VAN TINH 2011004885 | 19630001 ™M 057y 0.527 Fulgal lung

422 [DEC 2020 Suspicious TB [VNN 4395901 20201207 144419 144515 1.dc NGUYEN VAN TUAN 2010005807 | 19710001 M 045y 0.884 Fulgal lung / Sequelae TB

423 |DEC_2020 Suspicious TB [VNN_4396525_20201207_102551_102748_1.dcr]  NGUYEN QUANG HUNG 2010000774 | 19490001 M 071y 0.G02 Lung cancer

424 |DEC_2020 Suspicious TB |[VNN_42306528_20201207_102118_102127_1.dc TRAN VAN THANG 2007006140 | 19620001 M 0s8Y 0284 Lung cancer

425 [DEC 2020 Suspicious IB|VNN_4395434 2020120/ 093905 _093916_1.dc NGUYEN CONG 20110085/5 | 19/00001 ™M 0S0Y 0.631 Pleural effusion

426 | DEC_2020 Suspicious TB [VNN_4202725_20201204_120224 180042 _1.dcr| NGUYEN TAT THIEN 2012001022 | 19660001 M 054y 0011 T8, Xpert (1)

427 |DEC_2020 Suspicious TB [VNN_4391576 20201204 _151515_151609_1.dcr) PHAM VAN TAN 2011006168 | 19540001 M 0ebY 0.785 Pneumonia

428 |DEC_2020 suspiclous TB |VNN_4392444_20201204_142631_142725_1.dc LE MINH HONG 2003001043 | 19610001 ™M 059Y 0.851 CoPD

429 |DEC_2020 Suspicious T8 [VNN_4392152_20201201_113222_112252_1.der| THIEW KHANH LINH 2007001621 | 19910001 F 026Y 0.851 T8, AFB (+)

430|DEC 2020 Suspicious TB [VNN 4391135 20201204 102827 102841 1.dc BUIDUCVAN 2011005314 | 19920001 M 028Y 0.541 TB, AFB (+)

431 |DEC_2020 Suspicious TB |VNN_4385966_20201203_113055_113159_1.dcr NGUYEN ANH TUYET 2009004906 | 20000001 F 020Y 0.657 B, Culture (+)

432 [DEC_2020 Suspicious TB [VNN_4388964_20201203_111417_111426_1.dcr] LE ANH DUY 2009003300 | 19890001 M 031y 0709 TB, AFB (+)

345 CUONG VAN TIEP 2.003E+09 | 19590001 M 061Y 4457457 '20201229094157 12/29/2020 0126759173 Non-TB Lung cancer

346 NGUYEN VAN HA 2012E+09 | 19740001 1 046Y 4459155 '20201230102052 12/30/2020 0170107123 Non-TB Pneumania

347 NGUYENNGOCHUNG | 2.011E+09 | 19510001 L) 0691 4459226 '20201229143523 12/29/2020 0.047518695 Non-TB Lung cancer

348 TRAN THI THU 2.012E+09 | 19510001 F 069Y 4459333 '20201229152525 12/29/2020 0137212175 Non-TB Bone TB

349 NGUYEN THITHEM 1904E+09 | 15580001 F 062Y 4459512 '20201230103143 12/30/2020 0161429555 Non-TB Lung cancer

350, NGUYENTHANH NGU | 2.005E+09 | 19480001 M 072 4460537 '20201230090622 12/30/2020 005764115 Non-TB Lung cancer

351 NGUYEN THINHAN 2.012E+09 | 19840001 E 0367 4460642 '20201231100905 12/31/2020 0.195389735 Non-TB Lung cancer

352 HOANG THI THIET 2.012E+09 | 18630001 F 057Y 4461592 '20201230103751 12/30/2020 0290476664 Non-TB Lung cancer

353 DO MINH HOA 2.012E+09 | 19500001 M 070Y 4463593 '20201231102540 12/31/2020 0318845956 Non-TB TB, AFB (+)

354 BUITHIPHUNG 2.008E+09 | 19890001 F 031 4464643 '20201231090018 12/31/2020 017757765 Non-TB TE, AFB (+)

355 LY VAN SAN 64 64561 0 M 000Y Nonz '20201203134015 12/3/2010 0217038616 Non-TB Lung cancer

(Ghi chu: 432 + 355 = 787 BN tb-nontb: ti 1é bat thuong nghi lao do phédn mém tw dong doc;
Gold Diagnostic: chan doén xac dinh cé tiéu chuén vang).

- Thiét 1ap bang tdng hop véi viéc quy déng:

Két qua

Bénh trang

doc cua Al

Lao phbi

Khong lao (bénh khac)

Dwong tinh

Dwong tinh that

Dwong tinh

gid

Am tinh

Am tinh gia

Am tinh th

at

Bang 4. Lao phéi (True) hodc khong lao phéi (False) véi cac mirc cut-off khac nhau.

Do cac ca bénh lao dwoc phan mém dwa ra
murc ti 1& khac nhau; sau khi quy ddng cac ca
bénh lao (True = T), khéng lao (False = F), thuc
hién l1&énh phadn mém thiét lap badng quy ddng T or
F v&i cac mire cut-off khac nhau cia phadn mém
véi cac dinh nghia dwoc théng nhét khi thiét
bang bén.
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- Thiét trinh dwdng cong AUC va tim diém cut-off ctia phdn mém:
Bang 5. Tédng hop cac bang 2 x 2 va thiét 1ap dwdng cong AUC (threshold = cut-off).

threshold| sensitivity | specificity | accuracy |tp [ fn | tn | fp ={se+sP)-1
04 0.958 0.833 0973 [607| 1 [158) 20 0.336
T P P PR P I BT o AUC(AXIR-TB/Non-TB, p_abn_threshold = 0.5)
0.42 0,857 0.893 0973 [606| 2 [159] 19 0.3% LT g
0.43 0.997 0.899 0975 |606| 2 |160| 18 0.9 P
0.44 0,897 0,859 0975 |606| 2 |160) 18 0.39 J 4
045 | 0897 0.504 0976 [606] 2 |161| 17 0.901 i i
0.46 0,997 0.904 0976 |606| 2 |161| 17 0.901 . T
0.47 0,97 0.904 0976 |606| 2 |[161] 17 0.901 3 it
9| 048 0.995 0.304 0975 |605| 3 [161] 17 0.900 g“' Py Ei [
0.49 0.995 0.910 0976 |605| 3 |162] 15 0.905 2 L0 n=1630, fp=15.0
05 0.935 0.916 0977 |605| 3 [163] 15 011 f o "I’ -
0.51 0.985 0.916 0969 |599| 9 [163] 15 0.901 g” ‘ 7
0.52 0.975 0,916 0962|593 15 [163] 15 0.351 - spedificity: 0,916
0.53 0.964 0.916 0953|586 22 [163] 15 0.830 02-J P M AT
0.54 0.952 0.916 0544 |579) 29 [163] 15 0.363 -
0.5 0.942 0.916 093 |57 35 [163] 15 0.858 S
0.56 0,93 0.921 0933|569 39 |164| 14 0.857 " - | ' . : 4
0.57 0.524 0.921 0.924 562| 46 | 164| 14 0.846 00 0.2 04 0.6 08 10
0.38 0.916 0.921 0917 |557| 51 |164| 14 0.837 False Positive Rate
0.59 0.906 0.921 0910|551 57 [164] 14 0.328

Sau khi ¢ bang téng hop 2 x 2, chung t6i tién hanh xac dinh diém cut-off ma & dé cé mirc d6 nhay, do
dac hiéu, dd chinh xac cao nhét, v&i thuat toan:

Dién tich dwéi AUC = (d0 nhay + dd dac hiéu ) - 1.

Can ctr vao két qua phé"\n, mém doc, v&i diém cut-off 0,5 sé twong (rng d6 nhay 0,995; d6 dac hiéu
0,916; dd chinh xac 0,977; sO dwong tinh that 605 truvdng ho’p;lsé am tir)h gia 3 trvong hc_yp;‘sc‘) am tinh
that 163 trwdng hop; s6 dwong tinh gia 15 trwong hop. Day la két q’ué chap nhan dwoc v&i phan dién tich
du¢i dwong cong AUC 1a 0,911 x 100% = 91,1% (dat gia tri I&n nhat).

4. BAN LUAN.

Trén thé gioi da co khong it cac nha san xuét cho ra doi cac phan meém tri tué nhan tao doc phim X
quang nguc tw dong ung dung trong Iam sang. Cac nghlen ctru xac dinh gia tri méi phan mém ciing da
dwoc nhiéu quéc gia tién hanh. Phan mem str dung & quéc gia nao thudng dwoc xay ding phu hop voi
d&c diém nhan chiang hoc va dya trén nén tdng céng nghé 16i quéc gia d6. May hoc sau (deep learning)
kh&i diu dé tao ra phan mém Al doc phim X quang nguc tw ddng chinh la hinh thic cung cép sé Iwo’ng
I&n hinh anh X quang nguc da dwoc gan nhan (bac si chdn doan hinh anh doc phim, khoanh viing tén
thuwong theo cac dinh nghta vé& tiéu chi hinh anh) cho may nhin nhan, ghi nh¢, théng ké bang cac thuat
toan ma cac chuyén gia phdn mém da lap trinh. Khi s& mau hoc cang 16n thi thuat toan sé cang tré nén
hoan chinh, cang “théng minh” hon. Khi d6, néu nhin nhan cac hinh anh twong tw da xuat hién nhiéu 1an
trong qua khr, may sé “doc” vé&i do chinh xac cao.

Bang 6. Gia tri chdn doan ctia mot s hé théng phan mém doc phim X quang nguc tw dong rng dung
hoc sau (deep learning) trén thé gi®i [9, 16].

Tac gia, nam (s BN) Quéc gia Tép”h%itgggg’ Gi4 tri tham chiéu | P° Igﬁ:ﬂ )Té"‘;c do
éeggg 'g',‘\’l;phy’ 2020 | pagistan CAD4TB-v6 | Xpert MTB/RIf gg z 3222
éhzggeé‘N?i”’ 2019 I Nepal, Cameroon |CADATB-v6 | Xpert MTB/Rif (950/*/0%'0: ;,906?595)
R L D2 e sondom | (95901 075054
éhzggegNQ)i“’ 2019 | Nepal, Cameroon | gXR-v2 Xpert MTB/Rif (95;235 ;’85?3’97)
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Théng ké trén cho thdy, phan Ién cac phan
mém hd tro' doc phim X quang ngwc ty dong trong
chan doan lao phéi d&u da co cac nghién ctru danh
gia vai dién tich dudi dwong cong AUC thap nhét
81% va cao nhét 94%. Nhw vay, phan mém doc
phim X quang ngwc ty dong “AXIR-CX” (Radisen,
Han Quéc) vai dién tich dwdi dwdng cong AUC 1a
91,1% trong nghién ctru nay ciing kha twong déng
véi cac phan mém khac trén thé gidi (thudc top
trén). Tuy nhién, diém khac biét la nghién clru nay
dwoc chung t6i thwe hién danh gia bang phim X
quang nguc cla bénh nhan nguoi Viét Nam. Diéu
nay giup cac nha lam sang trong nuwéc co6 thém can
ct khoa hoc khi lwa chon, s& dung phan mém doc
phim X quang nguwc ty dong “AXIR-CX” (Radisen,
Han Quéc) trong thai gian téi néu dugc trién khai
trén thij trwdng Viét Nam.

Theo Chwong trinh chéng lao quéc gia, Viét
Nam da quyét tam két thic bénh lao vao nam 2030.
DPé thuc hién dwoc muc tiéu nay, doi hdi nganh Y
té phai tdng cudng manh mé hon nira viéc phat
hién bénh lao trong cdng déng bang viéc ddy manh
chién lwoc 2X (X quang phat hién nhanh nhirng
bat thworng nghi lao trén phim; X pert phat hién
nhanh vi khuan lao trong dom). Trén thuc té, khi
trién khai cac hoat déng phat hién lao chi déng
trong cac chién dich sang loc cong déng, khau doc
phim X quang ngwec tai thuc dia 1a kho khan nhét.
Hai nguyén nhan co ban nhéat dan dén tinh trang
nay, th& nhat la do sé lwgng bac s chan doan hinh
anh con thiéu, nang lwc nghiép vu clia cac bac si
lai khéng déng déu; thr hai la do sy gia ting ap
Ilwc khi lwvgng nguoi dén kham sang loc bénh lao
thuwdng déng, gay qua tai chuyén mon. Nhirng yéu
td nay rat d& dan dén sai s6t ngay tr khau sang loc
ban dau. Vi vay, dé co thé hoan thanh muc tiéu két
thic bénh lao vao nam 2030 & Viét Nam, ching ta
rat can phai tang cwong nghién ciru, trién khai (rng
dung nhirng thanh twu khoa hoc cong nghé phu
hop, nang cao nang lwc cla cac don vi, co sé y
té trong sang loc, tranh bd sét ca bénh lao khong
dwoc phat hién, diéu tri trong cong déng.

Nghién clru cla ching téi da chi ra, véi diém
cut-off 0,5, hé thdng doc phim X quang nguwc tw
dong “AXIR - CX” (Radisen, Han Quéc) c6 do nhay
0,995; dé dac hiéu 0,916; dé chinh xac 0,977 trong
hé tro' chan doan X quang lao phdi trén ngwdi bénh
Viét Nam. Két qua nay cho thay, hé théng doc phim
X quang nguec ty ddng “AXIR - CX” (Radisen, Han
Quéc) c6 gia tri cao trong hd trg chan doan X quang
lao phdi tai nwérc ta.

5. KET LUAN.

Nghién ctu hdi ctru, mé ta cat ngang két qua
&ng dung phan mém doc phim X quang nguc tw
50

dong “AXIR - CX” (Radisen, Han Quéc) hé tro
chén doan lao phdi trén 787 bénh nhan dén kham
va diéu tri tai Bénh vién Phdi Trung wong, thoi
gian tir thang 10/2020 dén thang 02/2021 c6 dbi
chiéu véi tiéu chudn chan doan vang, ching toi
két luan:

- Diém cut-off ctia hé théng doc phim X quang
nguc tw dong “AXIR-CX” (Radisen, Han Quéc) hd
tro' chan doan lao phéi trong thang diém chan doan
trén BN lao phéi Viét Nam 1a 0,5.

- Gia tri cGia hé théng doc phim X quang nguc tw
dong “AXIR-CX” (Radisen, Han Quéc) trong hé tror
chén doan X quang lao phéi dya trén diém cut-off
0,5 ¢6 d6 nhay: 0.995; d6 dac hiéu: 0,916; d6 chinh
xac: 0,977.
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