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Tém tat

Muc tiéu: Cac cong nghé tri tué nhan tao (Al: artificial intelligence) da cho phép ching ta ty dong phan
tich, xt Iy va duwa ra quyét dinh dya trén dit liéu y té khdng 16. Nhd d6, viéc chdn dodn bénh d3 tré nén chinh
xdc hon va nhanh chéng hon, giup tié€t kiém thoi gian va ting cwong kha nang chita tri. Trén co s& d6, ching
téi ti€n hanh nghién ciru &ng dung may hoc trong nhan dang hinh anh két qua khoanh gidy khuéch tén Kirby-
Bauer nham dat tién dé cho cdc nghién cttu chuyén sau hon vé sau trong (rng dung tri tué nhan tao ho trg cn
bd y t& trong khdm, chan dodn, ho trg ra quyét dinh trong nganh y t&. B&i twgng va phuong phép: st dung
200 hinh anh két qua khéng sinh d6 bing ki thuat khoanh gidy khuéch tén Kirby-Bauer cé s6 luvgng khoanh
gidy khang sinh < 6. Hinh anh két qua s& duoc gan nhan nham phan biét ving (rc ché va khoanh gidy khang
sinh. S&r dung phuong phap SSD (Single-shot detection) MobileNet nhdm muc dich can bing vé téc d9, kha
ndng cai dat trién khai va sy chinh xac, thuan tién khi xay dwng trén cac thiét bi cé sirc manh tinh todn han
ché&. Két qua thu duoc tlr md hinh nhan dién vj tri nhdn khoanh gidy khéng sinh dwoc str dung lam dau vao
cho thuat todn nhan dién két qua. K&t qua va ban luan: 160 (80%) dnh nhan dang dd théng tin s8 khoanh
gidy khang sinh, trong 40 anh that bai thi ¢6 30 (15%) anh khéng nhan dang dd sé vong tron vé khuén va s6
khoanh gidy khdng sinh, 10 (5%) dnh khong thé nhan dang. Ung dung c6 thé nhan dién va phan I&p céc vi tri
khoanh gidy khang sinh va vong vo khuidn mét cach chinh xac vdi cac anh cé dé séng, twong phan phu hop.
K&t ludn: Ching toi da xay dwng thanh cong buwdc dau cdng cu va thuat todn dua trén md hinh méy hoc dé xac
dinh nhanh va chinh xdc céc théng tin can ¢ clia mét két qua khang sinh d6 phwong phap dia thach khuéch
tan Kirby-Bauer gébm s8 lwvong khoanh gidy khang sinh, vong tron vé khuén, dudng kinh vong tron vé khuén...
V@i ti & chinh xdc dat 80%.

Tir khod: hoc sdu, khoanh gidy khuéch tén, Kirby-bauer, nhdn dang hinh énh, tri tué nhén tago.
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Abstract

Objectives: Al (artificial intelligence) technologies have allowed us to automate the analysis, processing,
and decision-making based on vast amounts of medical data. As a result, disease diagnosis has become more
accurate and faster, saving time and enhancing treatment capabilities. Building upon this, we conducted
a study on the application of machine learning in image recognition of Kirby-Bauer diffusion antibiotic
susceptibility test results to lay the foundation for further research in the use of artificial intelligence to
support healthcare professionals in examination, diagnosis, and decision-making in the medical field. Material
and methods: We utilized 200 images of antibiotic susceptibility test results obtained through Kirby-Bauer
diffusion technique, with the number of antibiotic zones < 6. The images were labeled to distinguish the
inhibition zone and antibiotic zones. We employed the Single-shot Detection (SSD) MobileNet method to
achieve a balance between speed, ease of deployment, and accuracy, especially when working with devices
with limited computational power. The results obtained from the model’s detection of antibiotic zone labels
were used as input for the result recognition algorithm. Results and discussion: Out of the 200 images,
160 (80%) were successfully identified with sufficient information regarding the number of antibiotic zones.
Among the 40 failed images, 30 (15%) lacked sufficient recognition of both the bacterial inhibition zones and
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the number of antibiotic zones, while 10 (5%) images were unrecognizable. The application demonstrated
accurate identification and classification of antibiotic zone positions and bacterial inhibition circles in images
with appropriate brightness and contrast. Conclusion: We have successfully developed an initial tool and
algorithm based on a machine learning model to quickly and accurately determine the necessary information
of a Kirby-Bauer antibiotic susceptibility test result, including the number of antibiotic zones, bacterial
inhibition circles, and diameter of inhibition circles, achieving an accuracy rate of 80%.

Keywords: deep learning, disk diffusion susceptibility test, Kirby-Bauer, image recognition, artifical

intelligence.

1. PAT VAN DE

Tri tué nhan tao (Al) 13 thuat ngir dung dé mo6 ta
viéc si dung mdy tinh va cong nghé dé mé phéng
hanh vi va tv duy phan bién théng minh cd thé so
sanh vdi con ngudi, d& hoan thanh mét s& nhiém vy
nhat dinh ma khéng can con ngudi can thiép nhiéu.
Trong nhitng ndm gan day, su phat trién nhanh chéng
cUa tri tué nhan tao (Al) da tao ra nhitng co hdi dang
ké trong viéc rng dung cong nghé nay vao linh vuc
y hoc [1]. Trong d6, viéc sir dung Al trong chan doan
bénh 13 m6t trong nhirng ng dung tiém nang. Céc
cong nghé Al da cho phép ching ta ty dong phan
tich, x& ly va dua ra quyét dinh dua trén dit liéu y t&
khéng 16. Nho do, viéc chadn dodn bénh d3 trd nén
chinh xdc hon va nhanh chéng hon, gilp tiét kiém
thoi gian va tdng cwdng kha nang chita tri. Tuy nhién,
viéc irng dung cla Al trong chan doan y hoc cling ¢
nhirng thach thirc va co héi ma cong nghé nay mang
lai cho nganh y té& [2].

Khang khang sinh 13 mét trong nhitng méi de doa
chinh cho strc khoe cdng ddng toan cau. C6 nhiéu
nguyén nhan dan dén sy dé khang khéng sinh va mot
trong nhitng nguyén nhan quan trong la viéc s dung
khéng sinh chua hop ly. Uéc tinh c6 khoang 1,27
triéu nguoi t&r vong truc tiép do khang thuéc vao
ndm 2019 va con s6 nay co thé 1én dén 10 triéu ngudi
vao ndm 2050 [3,4]. Khdng sinh d6 1a phuong phép
thuwe hién nham xac dinh d6 nhay cdm clia khang sinh
thlr nghiém d6i v&i vi khudn gdy bénh. Do d6, khang
sinh d6 gitip cho bac si trong viéc chon Iwa khang sinh
va dua ra phac d6 diéu trj thich hgp cho tirng bénh
nhan. Ngay nay cd rat nhiéu phuong phap thir nghiém
khang sinh d6, trong d6 phuwong phdp khoanh gidy
khuéch tan Kirby-Bauer dugc ap dung phd bién nhat
tai cac phong xét nghiém théng thudng. Vi khuan
duoc dénh gid 1a nhay cdm (S), trung gian (I) hodc dé
khéng (R) bang cach so sanh duwong kinh viing trc ché
v&i diém nhay cam-gidi han (breakpoint) dwoc thiét
1ap bdi cac Uy ban Chau Au vé thir nghiém tinh nhay
cam cula khang sinh (EUCAST) hodc Vién Chuén thirc
vé LAm sang va Xét nghiém (CLSI) [5,6].

Hién nay, cdc hé théng may lam khang sinh d6
ty dong da va dang duwoc st dung trong cac bénh
vién va phong thi nghiém. Cac hé théng nay ty dong

héa mot cach hoan hao véi mic d6 chudn hoéa cao
cho cac quy trinh nudi cdy nham nang cao chat
lvgng va rat ngin thoi gian xét nghiém. Tuy nhién,
nhu cau st dung hé théng tw déng van con han ché
& nhiéu co s& y t& do sy thi€u hut vé kinh phi va
co s& vat chat...[7,8]. Do d6, phwong phdp khoanh
gidy khuéch tan Kirby-Bauer van 13 phuong phép
duoc st dung thwong quy va phé bién & cac co s@
y t€ hang 2 va hang 1 trén cd nudc. Trong ky thuat
khoanh gidy khuéch tan Kirby-Bauer, mot budc ma
may mdc cé thé thay thé ky thuat vién 13 xac dinh
vong tron vé khuan va khoanh gidy khang sinh. D&
tlr dé c6 kha nang tinh todn dwoc duong kinh vong
tron vé khuan dya trén duwong kinh tham chiéu cla
khoanh gidy khdng sinh [6]. V&i xu hwéng ¢ng dung
tri tué nhan trong nganh y t&, da cé cac nghién clru
xay dung cac &ng dung hd tro cic nhan vién y t&
trong cong tac kham chira bénh nhdm gidm thiéu sai
sOt, giam thoi gian thyc hién va cé thé ap dung vao
viéc phéat trién cac hé théng hoan chinh giup doc két
qua khang sinh d6 ky thuat khoanh gidy khuéch tan
Kirby-Bauer [9,10]. Tuy nhién, cac &ng dung nay van
con nhiéu han ché nhu hoat ddng nhu mét &ng dung
doc lap, thi€u kha ndng lvu trit ddm may... Trén co
s& d6 ching t6i tién hanh nghién ctru 'ng dung may
hoc trong nhan dang hinh anh két qua khoanh gidy
khuéch tan Kirby-Bauer nham dat tién dé cho cac
nghién ctru chuyén sau hon vé sau trong (ng dung
tri tué nhan tao ho tro can bo y té trong kham, chan
dodn, hd tro ra quyét dinh trong nganh vy té.

2. DOI TUQNG VA PHUO'NG PHAP NGHIEN CU'U

2.1. b4i twong nghién ciru:

- Hinh énh két qud khdng sinh d8: nghién ctru sir
dung 200 hinh anh két qua khang sinh d6 bing ky
thuat khoanh gidy khuéch tan Kirby-Bauer thyc hién
tai Khoa Vi sinh, Bénh vién Truong Dai hoc Y - Duoc
Hué duoc chup bang cac thiét bi webcam dd phan
gidi cao, may anh trén dién thoai théng minh. Hinh
anh duogc chup theo phuong ngang. Cac hinh anh
duoc thu thap trong diéu kién anh sang day da. Hinh
anh thu nhan 13 mat day cda dia khang sinh d6 c6 s8
Ivgng khoanh gidy khdng sinh khéng I6n hon 6 trén
mdi dia.
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- Tiéu chudn logi trir: cdc hinh dnh bi mo, cé
vung lod sdng, ngwoc sang che phi mot phan hoac
toan bd vung v khuan cia mét khoanh gidy bat ky.
Cac hinh anh bi mo, nhoé céc ky tu in trén khoanh
gidy khang sinh, hodc c6 sé khoanh gidy I&n hon 6.

2.2. Phuwong phap nghién ctru:

2.2.1. Xdy dwng tdp dir liéu (dataset) hudn luyén

Tap dit liéu hudn luyén duoc xdy dung trén tap anh

chup két qua dia khang sinh; Theo d6, hinh anh két
qua s& duoc gan nhan nham phan biét ving Gc ché
va khoanh gidy khang sinh. V&i cac chirc ndng ho tro
tlr phan mém m3a ngudén ma labellmg (https://github.
com/heartexlabs/labelimg), tap dit liéu s& bao gdbm
“bounding box” clia 2 d6i twgng can nhan dién la vung
rc ché va khoanh gidy khéng sinh vé&i tao thanh hinh
khung chit nhat bao quanh nhu hinh 1 [11].

Hinh 1. G&n nhan hinh anh két qua khang sinh d6 bing phan mém labellmg

2.2.2. X4y dwng mé hinh nhén dang két qué
khéng sinh dé tw déng theo phwong phdp hoc séu
(Deep Learning)

St dung cdc mé hinh phdt hién déi tuong (object
detection)

Cé nhiéu phuong phap phat hién d6i twong
dua theo phuong phdp hoc sau hién dang sir dung
la Region-based Convolutional Neural Networks
(R-CNN), Single-Shot Detection (SSD), You Only Look
Once (YOLO)..., trong dé R-CNN c6 d6 chinh xac cao
hon nhung téc d6 khéng cao. Trong khi dé SSD va
YOLO thi wu tién tdc dd nén chay nhanh hon rat
nhiéu. Mé hinh SSD dau tién da s&r dung mang VGG
(Visual Geometry Group), mét trong nhirng cau truc
mang neuron t6t nhat tai thoi diém dé [12]. V&i sy
phat trién cla cdng nghé hién tai, ching ta cé thé
st dung cau tric mang bat ki dé lam mang co sd,
mién 13 cdu tric dé hoat dong tét cho “nhiém vu”
phan loai anh. MobileNet 13 mé hinh phan loai anh
dwoc ra mat vao ndm 2017 b&i nhédm nghién ctru tir
Google Inc. Pay la dwoc thiét k& danh riéng cho céc
thiét bj véi khdng gian Iwu trir va kha nang tinh todn
khong qud cao. MobileNet cé do chinh xac tuwong
duwong vai VGG nhung lai ¢é kich thuwdc nhd hon
khoang 20 Ian (20 MB so v&i 500 MB). Khi trién khai
MobileNet Iam mé hinh co s& trong SSD, chiing ta cé
mot md hinh phat hién déi twong vira nhd gon vira
chinh xac. Do do, chung t6i lva chon phuong phap
SSD MobileNet nhdm muc dich can bang vé téc do,
kha nang cai dat trién khai va sy chinh xac, thuan
tién khi xay dwng trén céc thiét bj cé strc manh tinh
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todn han ché& [13].

2.2.3. Xdy dwng phwong phdp/thuét todn

Két qua thu dugc tlr md hinh nhan dién vj tri nhan
khoanh gidy khang sinh duoc st dung lam dau vao
cho thuat todn nhan dién két qua. D& xay dung tap
dit liéu nhan dién nhan khang sinh, ching toi str dung
két qua thu dugc tir md hinh nhan dién déi twong
khoanh gidy khang, sinh, st dung bd cdng cu thu vién
danh cho thi gidc may tinh thoi gian thuc OpencV,
duoc cap phép dudi dang phan mém ma nguén mé
mién phi dé cit hinh anh ty ddng dé xay dung tap dir
liéu phan |&p hinh dnh nhan dia khang sinh.

M& hinh phan I6p s dung hinh dnh dau vao
80x80 pixel, vi vdy dé& hinh anh dat két qua tot, can
st dung hinh anh t&i thiéu la 1280x1280 pixel cho
mdi hinh dnh dia khdng sinh. Trong nghién ctru nay,
chiing t6i sir dung tap dit liéu véi hinh anh vadi trung
binh tir 4 - 6 khoanh gidy khang sinh trén mét dia
thach.

3. KET QUA

3.1. Nhan dang di? liéu vong tron vé khuan va
khoanh gidy khang sinh

Trong 200 anh két qua khdng sinh d6, 160 (80%)
anh nhan dang d0 théng tin s6 khoanh gidy khang
sinh, trong 40 anh that bai thi ¢4 30 (15%) dnh khéng
nhan dang d0 s& vong tron v khuin va sé khoanh
gidy khang sinh, 10 (5%) anh khéng thé nhan dang
(bang 1). Ung dung c6 thé nhan dién va phan 1&p cac
vi tri khoanh gidy khang sinh va vong vé khuan mét
cach chinh xac vé&i cac anh c6 do sang, twong phan
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phl hop. Hé thdng nhan dién trén hinh anh dau vao
va phan tich dua trén dir liéu d3 huan luyén s& xac
dinh dit liéu nhan khoanh gidy khang sinh (hinh 2.A)

va dir liéu vung vo khuan (hinh 2.B). Hinh dnh phan
tich hoan chinh khi s6 vliing vé khuan va khoanh gidy
khang sinh bang nhau (hinh 2.C).

Bang 1. K&t qua xac dinh, nhan dién két qua khang sinh d6 phuong phép dia thach khuéch tan
Kirby-Bauer bang ¢ng dung Al

S6 KS/dia Xé’c dinlh i Thjé'u Vil’ng ' ] K_hﬁng Tong 6
(90mm) chinh xac vd khuan/khang sinh  xac dinh duoc
4 75 8 2 85
5 23 9 3 35
6 62 13 5 80
Téng cong 160 30 10 200

Hinh 2. Nhan dang hai di¥ liéu: khoanh gidy khéng sinh, viing v khuan
trén dia k&t qua khang sinh d6 Kirby-Bauer (90 mm 5 khéng sinh)

3.2. Xac dinh dwdng kinh vong tron vé khuin

Sau khi thu dwgc danh sach cic khoanh gidy
khang sinh va vong vo khuén, tién hanh kiém tra dé
sang loc cac vung c6 kha nang nhan dang sai, chi dua
viing c6 khoanh gidy khéng sinh ndm trong vao danh
sach, cdc vung néu khéng cé khoanh gidy sé& bi loai
bo, cic khoanh gidy khéng cé viung vd khuan mac
dinh c6 kich thuéc Omm. Chay thuat todn bing mé
hinh d3 huan luyén “ib_zone” ta s& dwoc tap toa do
khung ving (rc ché, trong d6 trudng hop khong cé
s& |a trvong hop dic biét, ddc diém nhan dang s& |a
1 vong mau den va 1 vong mau tring & gitta. Khang
sinh trong phuong phép Kirby-Bauerr s& khuéch tén
xung quanh quanh khoanh gidy khang sinh nén vong

tron vo khuan sé 13 vong tron déng tdm cling khoanh
gidy khang sinh. Trong nghién ciu ndy, ching toi
khéng xéc dinh chung véi khoanh gidy khéng sinh
“ab_disk”, vi vong tron vung vo khuan “ib_zone” s&
bao ham vd&i “ab_disk” vi 2 hinh tron nay Ia déng
tdm. Viéc xac dinh ho3c hudn luyén s& gy nham
Ian vi thuat todn sé hiéu 2 d6i tuong khac nhau can
phan tach khac nhau.

Pudng kinh khoanh gidy khang sinh 1a 6mm nén
khoanh gidy khang sinh s& dwoc dua vao mét mé hinh
CNN dung dé phan I6p dit liéu, tién hanh tinh kich
thudc va tra két qua dua trén dudng kinh chuan cla
khoanh gidy khéng sinh dua trén ti 1& duwéng kinh cla
vong tron vé khuén va khoanh gidy khang sinh (hinh 3).

Hinh 3. Nhan dang ty ddng bang ng dung vdi cac dia khang sinh d6 trén cac nhdm sé lwong khoanh gidy
khang sinh khac nhau. A: 4 khang sinh; B: 5 khang sinh; C: 6 khang sinh
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3.3. Cac két qua khong thé nhan dang théng tin
bang &ng dung Al

Xdc dinh thiéu khoanh gidy khdng sinh va ving
v6 khuén

Khi x&r ly cdc dia khang sinh d6 cd sé lugng
khoanh gidy khéng sinh |a 6, déng thoi cac ching vi
khudn kha nhay cam véi céc khang sinh thyc nghiém
lam cho kich thuwdc cac viing vé khuan clia mdi khang
sinh 1&n. Diéu nay dan dén cac vong vé khuan chong
|an 1&n nhau, dan dén thuat todn khong xac dinh
d0 cac vong vd khuin. Ti 18 sai l&ch nay s& giam di
khi dwong kinh vong vé khuan gidam hodc s6 lugng
khoanh gidy khang sinh gidm (hinh 4.A-D).

Xdc dinh sai duong kinh vong vé khuén (chu yéu
réng hon)

M6t s6 viing v khuan cé cac khuan lac nhé moc
trong vuing vo khuan...viét theo tiéu chi CLSI (hinh 4.E)

Khéng nhén dién, xdc dinh dwoc di liéu hinh édnh
két qua

Bén canh cac truang hop xtr Iy 16i trén, cé mot ti lé
anh két qua khéng nhan dién dugc do hinh anh mo,
dd twong phan khong tét. Viéc do sang (brightness)
va dé twong phan (contract) clia hinh anh anh hudng
dén thuat todn khi nhan dang dwoc ranh gidi gitra céc
vat thé can xac dinh 13 nén dia va viing vo khuan ciing
nhu khoanh gidy khéng sinh (hinh 4.F).

Hinh 4. Cac hinh anh két qua khang sinh d6 khi nhan dién bang trng dung cho két qua khong dat.
A: thiéu vung v6 khuan; B: thi€u khoanh gidy khang sinh va ving v6 khuan;
C, D: Khéng nhan dién viung vé khuan do chéng 18n, E: Nhan dang sai dudng kinh vung vo khuan;
F: khdng nhan dang duoc do d6 sang va do tuong phan cua anh.

4. BAN LUAN

Cac tng dung tri tué nhan tao (Al) trong linh vuc
y t€ déng vai trd quan trong trong cai thién chan
dodn, diéu tri va quan ly dir liéu y t&. Al sir dung
ky thuat hoc may va khai thac di¥ liéu dé phan tich
théng tin tir cac tap dir liéu I&n, gitip nhan dién dau
hiéu bat thudng va md hinh bénh. Diéu nay hd tro
bac sT dwa ra chdn doan chinh xac va nhanh chéng,
giam thiéu sai sét va t8i wu hda qua trinh diéu tri. Al
hd tro quyét dinh |am sang bang cach t& chirc thong
tin y t& va cung cap hudng dan dua trén bang chirng
khoa hoc va kién thirc y t€ méi nhat. Diéu nay giup
béc si dua ra quyét dinh thong minh va t&i wu hoa
quy trinh chdam sdc bénh nhan. Al con cé vai tro quan
trong trong quan ly dir liéu y té&, gilp tw dong trich
xuat thdng tin va ting tinh chinh xac cta dit liéu [14].
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Hién nay, c6 cac thiét bj dang déng gdi bao gdm
phan clrng va phan mém chuyén biét cho céng tac
phién giai két qua khang sinh d6 khuéch tan. BIOMIC
V3 |3 mot hé théng mé s& dung hinh anh s dé tu
ddng doc va giai thich cac k&t qua xét nghiém vi sinh
hoc 1am sang theo huéng din cla CLSI/EUCAST. Hé
théng hinh dnh s& cda BIOMIC V3 chup mét hinh
anh cla dfa agar vdi cac dia chira khang sinh. Sau
do, hé théng phan tich hinh dnh va ty dong do kich
thwéc cha vung khu tru cta vi khuan. N6 ap dung
céc tiéu chi giai thich thich hop dwa trén huéng dan
clia CLSI hodc EUCAST dé xac dinh tinh nhay cdm cla
vi khuan d6i véi cac khang sinh d3 dwoc kiém tra.
Uu diém cla hé théng nay la cé kha nang phan tich
dwoc nhiéu loai hinh anh khac nhau, t8c d6 nhanh va
kha chinh xac vi cac tiéu chuan hinh anh d3u vao d3
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duogc hé thdng phan cirng t6i wu. Tuy nhién, nhugc
diém clha hé théng nay 13 chi phi khd cao khi chi sl
dung dé phién giai k&t qua, diéu ma Vitek 2 cé thé
lam mét cach ty ddng ma khdng can sy tham gia cla
nhan vién y té. Do |3 hé thdng déng nén phan mém
phai duoc cap nhat va khd nang s&r dung réng rai sé
khé khan hon ddi véi mot (ng dung chay trén nén
tang dam may [15,16].

Ung dung tri tué nhan tao (Al) trong linh vuc
chdm séc strc khde khdng ngirng phat trién va da cé
nhiéu sdn pham rng dung Al dugc gidi thidu trén thi
truong, tlr cac irng dung gilp tu theo doi sirc khoé
cho dé&n cac &ng dung tai cac co s& y t& trong chan
dodn va diéu tri, nghién cru khoa hoc va d3o tao...
Nam 2018, cac nha nghién clru tai Bénh vién Dai hoc
Quéc gia Seoul va Pai hoc Y khoa d3 phat trién cac
thuat toan “phat hién ty déng dua trén nén tang
hoc sau” (DLAD - Deep Learning-based Automatic
Detection) dé& phan tich anh chup X-quang nguc va
phat hién sy phat trién bat thuong cla té bao, chang
han nhuv ung thuv tiém an. Hiéu suit cla thuat toan
duogc so sanh véi khd nang phét hién cda nhiéu bac
si trén cuing mot hinh anh va vugt trdi hon 17 trong
s6 18 béc si [17]. Cac nha nghién clru tai Google Al
Healthcare, cling vao mua thu nam 2018, nguoi da
tao ra mot thuat todn Al tén goi LYNA (Lymph Node
Assistant), phan tich mé hoc trén cdc mau mo6 nhudm
mau dé xac dinh cac khéi u ung thu va di cdn tir hach
bach huyét. Day khéng phai la &rng dung dau tién cla
Al dé thir phan tich mé hoc, nhwng thd vi 13 thuat
toan nay cé thé xac dinh cac viung kha nghi ma mat
nguoi khdng thé phan biét dwoc trong cadc mau sinh
thiét dugc dua ra. LYNA da duogc thir nghiém trén
hai tap dir liéu va dwgc chirng minh 13 c6 thé phan
loai chinh xdc mo6t mau la ung thu hay khong ung thu
mét cach chinh xac 99% cua thoi gian. Hon nira, khi
duwoc duwa cho cac bac si st dung clng vdi phan tich
mau md nhudm dién hinh cta ho, LYNA d3 gidm mot
nira thoi gian xem xét slide trung binh [18].

O Viét Nam, trong thoi gian gan day, hé théng
tri tué nhan tao DrAid do Trung tdm X& ly anh y té
VinBrain, truc thudc Vin Bigdata phat trién cho phép
céc bac si chdn doan hinh anh chan dodn bénh ly
phdi trén anh X-quang 16ng nguc, chan dodn ung
thu va trén anh X-quang tuyén vu, xac dinh céc bat
thuong trén hinh anh CT/MRI so ndo va phat hién
cac bat thwong trén phim chup X-quang cot séng da
duogc thir nghiém |am sang tai mot s6 bénh vién lén
nhu Bénh vién Trung wong Quan doi 108, Bénh vién
Pai hoc Y Ha Noi, Bénh vién Pa khoa Qudc té Vinmec.
DrAid d3 dugc hodi déng y khoa danh gié cao, vdi do
chinh xéc gan 90%, khi d6 déng thuan trung binh cla
Al va bac si la 85,7%, trong khi & déng thuan trung

binh gitra cac bac sTla 86,2%. V&i X-quang phdi, VinDr
c6 kha ndng ho tro chan doan theo thoi gian thuec,
phat hién dugc 28 loai tén thwong va bénh ly trén
anh X-quang 16ng nguc... dac biét 1a cé d6 chinh xac
tuwong duwong vdi cac bac sT dang lam viéc & tuyén
trung wong s& gilp ich rat nhiéu cho cac bac st méi
vao nghe va déc biét 1a hd tro cac bac st & tuyén dudi
va thu hep khodng cach vé chat lugng kham, chira
bénh & cac tuyén. Cac linh viec can 1dm sang hau nhu
chua dwoc trién khai nghién ctru (rng dung Al trong
qua trinh hd tro chan doan & Viét Nam [19].
Phuong phap Kirby Bauer twong déi don gian,
c6 thé thyc hién thld coéng, khdng yéu ciu trang
thiét bj hién dai. Tuy nhién, phuong phap nay tén
tai mot s6 nhugc diém. Th& nhat, phwong phap nay
tdn nhiéu thoi gian va ngudn lwc khi thyc hién véi
s& lwong mau lén. Thi hai, d6 chinh xac cla khang
sinh @6 phu thudc vao nhiéu yéu t& nhw trinh do ki
thuat cta cac kj thuat vién tir viéc chuan bi cac dia
moi trudng (d6 day, pH), dd duc vi khuan hay l&a
vi khuan rong... Bén canh d6, dudng kinh vung wc
ché duoc do bang thudc compa truot, doc két qua
bang mat, don vi do tinh gan ding dén mi-li-mét
va trong mét sé trwdng hop, vung trc ché cla cac
khéng sinh dat gan nhau chéng lén nhau hodc mé
réng ra qua mép cla dia thach. Nhitng van dé nay
gay khé khan cho viéc xac dinh dudng kinh vong vo
khuan, dé& gay sai s6 |&n vi phu thudc nhiéu vao tinh
chl quan cda ngudi doc. Thi ba, viéc phién giai két
qua khang sinh d6 doi hdi ngudi cé chuyén mon nhu
nam duoc co ché dé khang tu nhién clia mot sb vi
khuan v&i mot s khang sinh hay tinh nhay cam déi
v&i mot hodc mét nhdm khang sinh cé thé duoc suy
luan tir tinh nhay cdm cuda vi khuan d6 déi véi mot
hodc mét nhédm khang sinh khac... Viéc dién giai két
qua duoc dya trén cac quy tac phién gidi két qua
cla cac hiép hoi khoa hoc nhu CLSI hodc EUCAST.
C4c cong viéc nay cd thé hoan toan dwoc thuc hién
nhanh hon, chinh xac hon khi s& dung Al. Cong cu
chuing tdi cho phép x{r ly két qua khéng sinh d6 dia
thach khuéch tdn mét cach nhanh chéng, lvu trir
lau dai trén “ddm may” va cho phép truy cap bat ky
dau véi bat ky thiét bj nao cd két ndi internet. Viéc
nhan dang két qua khang sinh d6 hién van con mot
s6 han ché, phan I&n phu thudc vao chat lvgng hinh
anh thu nhan khi k§ thuat vién chup anh. Diéu nay c6
thé duoc khac phuc khi chiing ta phat trién mét hé
théng phan cirng chuyén biét cho viéc chup anh nhu
hé théng BIOMIC V3. Trén co s& xdy dwng cac chirc
nang tinh chinh hinh anh trudc khi phan tich nhw
tang giam do sang, do tuwong phan cla anh trwdc khi
phéan tich. B&i vdi chirc ndng xac dinh dwong kinh
vong tron vd khuin ty déng s& bd sung chirc ndng
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thay d6i duwong kinh theo dé xuat cia ngudi phan
tich, chirc nang tu dong cd vai trdo hod tro ra quyét
dinh. D& phat trién (ng dung Al vao thuc tién doc
két qua khéng sinh d6, can xay dwng co s& dit liéu
cap nhat, cu thé hod di¥ liéu cho tirng nhém khang
sinh, phan tich va danh gia két qua khang sinh do,
phat trién giao dién ngudi dung va ting cwdng tinh
b3o mat. Diéu nay gilip cung cap théng tin hitu ich va
hd tro quyét dinh cho cac chuyén gia y té trong viéc
Iwa chon va s dung khang sinh mét cach hiéu qua,
cu thé nhu sau:

Xay dwng co s& dit liéu cdp nhét: thiét ké mét co
s& dit liéu phu hgp dé lwu trir va quan ly thong tin vé
két qua khang sinh d6. Co s& dir liéu cé thé dugc xay
dung bang cach st dung cac hé quan tri co s& dit liéu
nhu MySQL, PostgreSQL hodc MongoDB. Bam bao co
s& dit liéu dugc cap nhat thudng xuyén tir cdc ngudn
tin tlrc y t€, nghién clru khoa hoc, céng bé y hoc va
cac ngudn dit liéu khac lién quan dén khang sinh d6.
Xac dinh cac théng tin can thu thap va lvu trit, bao
gdm tén khang sinh, phd cuc dai khang sinh, néng
do6 t6i thiéu (rc ché t6i da (MIC), thdng tin vé ching
vi khuan, viing dinh cw, khu vue dinh cu va thoi gian.

Cu thé hod dit liéu cho tirng nhém khang sinh:
Xac dinh cdc nhém khang sinh cu thé trong co s&
dir liéu, vi du: beta-lactams, aminoglycosides,
quinolones, tetracyclines, va sulfonamides. Lwu trir
thong tin vé mo6i nhém khang sinh bao gdm cac tén
thwong hiéu, tén chung, co ché& hoat dong, phé cuc
dai khang sinh va théng tin lién quan khac. Cung cap
théng tin chi tiét vé khang sinh cu thé, bao gdbm co
chétac déng, lieu lwong, tac dung phu, cach sir dung
va hudng dan lién quan.

Phan tich va danh gia két qua khang sinh do: St
dung k§ thuat hoc may va xr ly ngdn ngir tu nhién dé

phan tich va dénh gia cac két qua khang sinh do tir
cac bai bao y hoc, tai liéu nghién clru hodc ban ghiy
té. Tao md hinh du doan dua trén dit liéu cé san dé
dua ra danh gid vé khang sinh d6 clia mot ching vi
khuan cu thé. Tich hop cac cong cu hd tro quyét dinh
vao &ng dung, gilp cung cdp théng tin hitu ich vé
Iwa chon khang sinh phu hgp va danh gia kha ndng
khang thudc.

Phat trién giao dién ngudi dung: Xay dung mot
giao dién ngudi dung than thién va dé st dung cho
(ng dung Al, cho phép ngudi dung tim kiém, tra ctru
va xem két qua khang sinh d6 mot cach dé dang.
Cung cdp khd nang twong tic véi &ng dung, cho
phép ngudi dung thém thdng tin mdi, bdo cdo két
qua khang sinh @& mdi va chia sé théng tin lién quan
dén khang sinh d6.

Ting cuwdng tinh bao mat: Ap dung cac bién phap
bdo mat dé ddm bao an toan va bao mat théng tin
trong co s& dit liéu, nhu ma héa dir liéu va kiém soat
quyén truy cap. Tuan thl cic quy dinh va quy tac
bdo vé di¥ liéu ca nhan va quyén riéng tw, nhu GDPR
(General Data Protection Regulation) hoac cac quy
dinh twong tu.

5. KET LUAN

Chung téi d3 xdy dwng thanh céng buéc dau
cbng cu va thuat todn dua trén md hinh may hoc dé
xac dinh nhanh va chinh xdc cac théng tin can cé cla
mot két qud khang sinh d6 phwong phap dia thach
khuéch tan Kirby-Bauer gdbm s lugng khoanh gidy
khang sinh, vong tron v6 khuin, dudng kinh vong
tron v khuan... Ti 1& chinh xac dat 80% va ti 1& nay
6 thé ting thém néu cé cac phuong phéap khac phuc
cac yéu td anh hudng dén chat lwong hinh dnh dau
vao nhu do sang, do twong phan...
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