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Tom tat

P&t van dé: Ung thu tuyén tién liét (UTTTL) 13 bénh ly ac tinh phd bién & nam gidi, doi hdi phan tang nguy co dé téi
uu héa chan doan va giam sinh thiét khong can thiét. Nghién ctiu nay nhdm xay dung mé hinh hoc may du bao nguy
cd UTTTL dya trén dif liéu sinh thiét hop nhat dan héi tai IUCT-Oncopole.

P6i tugng va phuong phap nghién cttu: Nghién ctiu hdi cliu trén 1550 trugng hgp nghi ngs UTTTL tu 1/2018 dén
3/2023. D liéu dugc chia thanh tap huan luyén (80%) va kiém tra (20%). Cac md hinh dugc trién khai gém héi quy
logistic, RF, XGBoost va SVM, st dung cac bién 1am sang va di liéu cong hudng ti (diém PI-RADS 2.1).

Két qua: Tat ca md hinh cho két qua phan loai tot véi AUC ti 0,80 dén 0,84. Md hinh logistic dat AUC cao nhét (0,84)
nhung c6 s6 am tinh gia (FN) 16n (68). RF va XGBoost cé FN thap nhat (28), véi ty 1& ung thu Gleason = 7 thap hon.
SVM dat dd chinh xac va hé sé Kappa cao nhat. Hoi quy logistic véi chinh quy hod LASSO don gian, dé giai thich, véi
hiéu suat kha va dé trién khai.

K&t luan: Cac md hinh hoc may c6 tiém ndng hé trg quyét dinh sinh thiét. Lua chon mé hinh can dua trén béi canh,
can bang gita d6 chinh xac va muc doé dé trién khai.

Ti khoa: ung thu tuyén tién liét; mé hinh du bdo nguy cd; sinh thiét tuyén tién liét; sinh thiét hop nhat dan héi
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Objectives: Prostate cancer (PCa) is a common malignancy among men, requiring accurate risk stratification to optimize
diagnostic pathways and reduce unnecessary biopsy. This study aimed to develop a machine learning model to predict
the risk of PCa using data from elastography-guided fusion biopsies at [IUCT-Oncopole.

Methods: A retrospective study was conducted on 1,550 patients with suspected PCa between January 2018 and
March 2023. The dataset was split into a training set (80%) and a test set (20%). The implemented models included
logistic regression, Random Forest (RF), XGBoost, and Support Vector Machine (SVM), using clinical variables and
prostate MRI data (PI-RADS v2.1 scores).

Results: All models demonstrated good classification performance with area-under-curve (AUCs) values ranging from
0.80 to 0.84. Logistic regression achieved the highest AUC (0.84) but had the largest number of false negatives (FN =
68). RF and XGBoost had the lowest FN (28), with a lower proportion of Gleason = 7 cancers in this group. SVM yielded
the highest accuracy and Cohen's Kappa score. Logistic regression with LASSO regularization offered reasonable
performance, was simple to interpret, and easy to implement in clinical settings.

Conclusions: Machine learning models show great potential in guiding prostate biopsy decisions. Model selection

should be context-dependent, balancing accuracy, interpretability, and ease of implementation.

Keywords: prostate cancer; risk prediction model; prostate biopsy; elastic fusion biopsy

1. DAT VAN BE

Ung thu tuyén tién liét (UTTTL) la mot trong nhimg bénh
Iy 4c tinh pho bién nhat & nam gidi trén toan thé gidi. Nam
2020, ¢6 khoang 1,4 triéu ca méi duoc chan doén, va con s6
nay du kién s& ting gap doi, 1én dén 2,9 triéu ca viao nam 2040
[1]. Tai Viét Nam, theo dit liéu ctia T6 chire Y t& Thé gidi, nim
2022 ¢6 khoang 6.000 trudng hop mic méi va 3.000 truong
hop tir vong do UTTTL [2].

Viéc phén ting nguy co dong vai trd quan trong trong chi
dinh sinh thiét, nham phat hién kip thoi nhitng truong hop ung
thu, déng thot han ché céc thu thuat xadm lan khong can thiét.
Cac cong cu du doan dua trén dit liéu 1am sang truyén thong,
chang han nhu PCPT-RC (Prostate Cancer Prevention Trial
risk calculator) va ERSPC-RC (European Randomized study
of Screening for Prostate Cancer risk calculator), mac du hitu
ich, nhung chi dat d6 chinh xac & mirc trung binh [3].

Trong nhitng nim gan day, cac thuit toan hoc may — mot
nhénh cua trf tué nhan tao — di cho thay nhiéu tiém ning trong
viéc xay dung mo hinh dy bao bénh ly, nho kha nang xu Iy di
liéu phirc tap va phat hién cac mau 4n ma cac phuong phap
thong ké truyén théng kho nhan ra. Pac biét trong linh vurc ung
thu, hoc may c6 thé hd tro ca thé hoa didu tri va t6i uu hoa chi
dinh can thi¢p. Tuy nhién, viéc trién khai cac md hinh nay vao
thyc hanh 1am sang van con nhiéu thach thirc, bao gém Iua

chon mo6 hinh phu hop, danh gia hiéu nang lam sang va dam
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bao kha ning giai thich trong bdi canh thyc té.

Su ra doi ctia cong hudng tir tuyén tién liét (CHTTTL) da
mo ra nhitng co hdi mai trong sang loc va chin doan UTTTL.
Tuy nhién, cc nghién ctru ban dau két hop CHTTTL va sinh
thiét thuong bi gi6i han boi cd mau nho va ky thudt nhim dich
chua t6i wu [4]. Dé khic phuc cac han ché nay, k§ thuat sinh
thiét hop nhét dan hoi (Elastic Fusion Biopsy - EFB), két hop
gitta hinh anh cong hudng tir va siéu am da duoc phat trién
nhdm tang do chinh xac trong viéc nhim muc tiéu vao cac ton

thuong nghi ngo [5].

Viée két hop dit liéu tir CHTTTL véi cac yéu to 1am sang
vio md hinh hoc may dang 13 xu hudng cho thay hi¢u qua cai
thién dang ké do chinh xé4c trong chian doan UTTTL [4,6,7].
Trong bdi canh d6, nghién ciru nay dugc thyc hién nhim xay
dung mo6 hinh hoc may gitp du bao nguy co UTTTL, dya trén
mdt tap dir liéu 16n sinh thiét nhim dich bang cong nghé hop
nhat dan hdi, duoc thu thap tai Vién nghién ctru ung thu
Toulouse (Institut Universitaire du Cancer de Toulouse: [IUCT

— Oncopole), Cong hoa Phap.

2. DOl TUGNG VA PHUGNG PHAP
NGHIEN CUU

2.1. Péi tugng nghién ciiu
Bao gdm 1550 hd so sinh thiét tuyén tién liét bang ky thuat

https://doi.org/10.32895/hcjm.m.2025.10.09



Tap chi Y hoc Thanh phé H6 Chi Minh * Tdp 28 * S6 10 * 2025

EFB ciia nhimg nguoi dan ong dugce gidi thiéu dén do nghi
ngd UTTTL. Nghién ctu dugc thyc hién tai IUCT —
Oncopole (Phap) tir thang 1/2018 dén thang 3/2023.

2.1.1. Tiéu chudn logi tri

Nhitng ngudi ¢6 tién st chan doan UTTTL trude 6.

2.2. Phuadng phap nghién ctiu
2.2.1. Thiét ké nghién cuu

Nghién ctru doan hé hoi ctru.
2.2.2. C6méu

Chon mau toan bo, sir dung toan bo di liéu san co.
2.2.3. Phuadng phdp nghién cuu

Tap dit liéu sau khi thu thap duoc chia ngﬁu nhién thanh
hai phéan: 80% cho tap huén luyén (1240 truong hop) va 20%
cho tap kiém tra (310 truong hop). Viée phan chia ngau nhién
¢6 phan tang theo két qua giup dam bao sy can ddi ty 16 méc
ung thu gitra hai tap dir li¢u.

Nam mé hinh hoc may dugc ap dung dé xay dung mé hinh
du bao, bao gdbm hdi quy logistic (c6 va khong st dung chinh
quy hoa LASSO), rimg ngiu nhién (Random Forest: RF),
may vector hd trg (SVM) va gradient boosting (XGBoost).
Trong d6, hdi quy logistic két hop k¥ thut chinh quy hoa
LASSO dugc st dung nhim lua chon bién dau vao mot cach
t6i uu, dong thoi han ché qua khop.

2.2.4. Bién sé nghién ciu

Mot tép hop ban dau cic bién c6 lién quan vé mat 1am
sang va kha dung trong bd dit liéu da dugc danh gia, nhu céac
bién dugc dua vao cac md hinh bao gdm tudi, ndng d6 khang
nguyén dic hiéu tuyén tién liét (PSA), tién st gia dinh mic
ung thu tuyén tién liét, tién st sinh thiét lanh tinh, thé tich
tuyén tién liét (do qua siéu am hodc cong huong tir), két qua
tham truc trang va diém s6 PI-RADS (phién ban 2.1), 1y tir
Bang 1. Dac diém chung clia quan thé nghién ctiu

t6n thuong c¢6 diém sb cao nhat trén hinh anh CHTTTL.
2.2.5. Xu' ly va phan tich dit liéu

Hiéu sudt mo hinh duogc danh gia trén tap kiém tra thong
qua dién tich dudi duong cong ROC (AUC), cuing céc chi sb
dd nhay, do diac hi€u, gia tri tién doan duong/am tinh va

ngudng tdi wu xac dinh theo chi s6 Youden.

Phén tich duoc thyc hién biang phan mém R (phién ban
4.4.2), v6i mirc y nghia thong ké p <0,05.

3. KET QUA

Téng cong 1550 bénh nhan dugc dua vao phén tich, trong
d6 c¢6 1048 truong hop ung thu tuyén tién liét (67,6%) va
502 truong hop khong ung thu (32,4%). So véi nhom khong
ung thu, nhém ung thu ¢6 tudi trung binh cao hon (68,6 +
6,86 so vdi 65,73 £ 6,16, p <0,05), néng dd PSA cao hon
(9,52 + 6,25 ng/ml so véi 8,31 £ 5,49 ng/ml, p <0,05), va thé
tich tuyén tién liét nho hon dang ké (50,63 + 24,57 ml so véi
68,85 + 32,73 ml, p <0,05). Piém PIRADS t5i da ciing cho
thdy su khac biét c6 y nghia thong ké gitra hai nhom
(p <0,05) (Bang 1). D{r li¢u lién tyuc dugc trinh bay ¢ dang
trung binh = SD néu phan phdi chuan hoc trung vi [khoang
t& phan vi] cho bién khong chudn va bién thi tu (diém
PIRADS tdi da). Phan phdi bién lién tuc dugc kiém tra bing
kiém dinh Shapiro-Wilk. So sanh giira hai nhém dugc thyc
hién bang t-test cho bién phan phdi chuén va Wilcoxon rank-
sum cho bién khong chudn; ky hiéu p <0,05 cho khac biét co
¥ nghia thong ké.

Trén tép kiém tra, m6 hinh SVM dat hiéu suit téng thé t6t
nhét véi AUC = 0,83 (KTC 95%: 0,78-0,88), d6 chinh xac
80%, chi sb Kappa 0,55, d6 nhay 83% va do dac hiéu 74%.
Céac md hinh khac nhu Random Forest, Lasso va hdi quy
logistic cling dat AUC tir 0,80-0,84 véi cac chi $6 hiéu nang
twong ddi can bang (Hinh 1 va Bang 2).

Bién s6 Ung thu (n=1048) Khéng ung thu (n=502) p Téng (n=1550)
Tudi (n&m) 68,6 + 6,86 65,73 + 6,16 <0,05 (t-test) 67,67 + 6,77
Néng dé PSA (ng/ml) 9,52 + 6,25 8,31+ 5,49 <0,05 (t-test) 913 6,04
Thé tich tuyén tién liét (ml) 50,63 = 24,57 68,85 = 32,73 <0,05 (t-test) 56,53 + 28,76
Piém PIRADS t6i da 4 [4-5] 4[3-4] <0,05 (Wilcoxon test) 4 [4-5]

Dit liéu lién tuc dugc trinh bay & dang trung binh + SD néu phan phi chun hoac trung vi [khoang tif phan vil cho bién khéng chuan va bién thi ty (diém
PIRADS t6i da). Phan phdi bién lién tuc dudc kiém tra bang kiém dinh Shapiro-Wilk. So sanh gilra hai nhém dugc thuc hién bang t-test cho bién phan phoi
chuan va Wilcoxon rank-sum cho bién khéng chuan; ky hiéu p <0,05 cho khac biét cé y nghia thong ké
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Bang 2. Hiéu suat ciia cac md hinh hoc may trén tap kiém tra

. AUC Pochinh D6 Do dic
M hinh o5 oy  Cuoff DS DO PR N PP TN TP PPV NPV Kappa
- 0,84
Hoiquy Logistic o of%e 0 076 072 067 08 68 19 83 140 055 088 0,43
Lasso Logistic 0,83 0,67 077 078 076 45 25 77 163 063 086 051
g (0,79‘0,88) i ] ] i ] ' ]
Random Forest 0,83 0,54 079 087 065 28 36 66 180 083 07 052
(0,78-0,87) ' : : , , , ,
08
XGBoost 0708y 046 078 087 061 28 40 62 180 082 069 0,49
SVM 0,83 0,71 08 083 074 36 27 75 172 086 068 055
(0,78‘0,88) ] ' i ] ' ] ]

Cutoff - ngudng phan loai t6i uu (theo chi s6 Youden), FN - &m tinh gia, FP - duang tinh gia, TN - &m tinh thuc sy, TP - duong tinh thuc su, PPV - gia tri du

dodan dugng tinh, NPV - gia tri du doan am tin

So sanh dwong cong ROC cac mé hinh
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o~ — Lasso Logistic (AUC = 0.83)
© Logistic thwong (AUC = 0.84)
—— Random Forest (AUC = 0.83)
—— XGBoost (AUC = 0.8)
o | — SVM (AUC =0.83)
o
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1-DJ dac hiéu

Hinh 1. Budng cong ROC va dién tich dudi duéng cong (AUC)
cUa cac mo hinh hoc may trén tap kiém tra

Bang 3. Phan bd miic dd ung thu trong nhom bénh nhan am
tinh gia cia cac mo hinh hoc may trén tap kiém tra

Ung thu khong
cé y nghia lam
sang (ISUP <2)

30 (44,1%)

Ungthucoy
nghia lam
sang (ISUP >2)

38 (55,9%) 68

M5 hinh Téng

Héi quy Logistic

Lasso Logistic 22 (48,9%) 23 (511%) 45
Random Forest 15 (53,6 %) 13 (46,4%) 28
XGBoost 15 (53,6%) 13 (46,4%) 28
SVM 18 (50%) 18 (50%) 36

ISUP - International Society of Urological Pathology

Khi phan tich cac truong hop am tinh gia, ty 1€ ung thu co
y nghia 1am sang (ISUP = 2) trong nhoém nay dao dong tir
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46,4% dén 55,9%, cao nhét 1a & md hinh hdi quy logistic va
thép nhit 1a & Random Forest va XGBoost. Diéu nay nhan
manh réng dtt md hinh ¢6 d6 chinh x4c cao, van ton tai nguy
co bd sot ung thu quan trong trén 1am sang (Bang 3).

4. BAN LUAN

Nhom bénh nhan trong nghién ctu duge chan doan
UTTTL ¢6 tudi trung binh cao hon, néng d6 PSA cao hon,
thé tich tuyén tién 1iét nho hon dong thoi c6 diém sb PIRADS
cao hon so voi nhém khong ung thu (Bang 1). Két qua nay
phu hop véi cac nghién ciru trude day, cho thay ung thu
tuyén tién liét thuong xay ra & nguoi 16n tudi, PSA cao va
thé tich tuyén nho [8]. Két qua ciing cho thiy gia trj tién doan
ciia CHTTTL trong phan tang nguy co ung thu.

Nghién ctru ctia ching t6i cho thay ca nim mo hinh hoc
may dugc trién khai déu dat hiéu suit phan loai t6t trén tap
kiém tra, voi dién tich duéi duong cong ROC (AUC) dao
dong tir 0,80 dén 0,34. Trong d6, mo6 hinh hoi quy logistic
dat AUC cao nhit (0,84), tiép theo 1a hdi quy logistic sir dung
chinh quy hdéa LASSO, RF va SVM véi cung AUC 0,83, va
cudi cung 13 XGBoost véi AUC 0,80 (Hinh 1, Bang 2).
Nhirng két qua nay cho thay kha ning phén biét rd rang giita
cac trudng hop c6 va khong c6 UTTTL. Hiéu sut nay cao
hon 13 rét so vdi cac cong cu du doan truyén théng. Cu thé,
cong cy PCPT-RC dat AUC khoang 0,64 va ERSPC-RC dat
0,71 [3]. Theo tong quan cua Aladwani M (2020), hau hét
cac mo hinh dg doan UTTTL trudc day chi dat AUC 0,65—
0,75 [9]. Piéu nay phan 4nh nhing han ché cia cac mé hinh
dya thuan tuy trén thong tin 1am sang, khong tich hop cac
cong ngh¢ hinh anh hién dai.
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Viée két hop gitra dir liéu 14m sang va chi s6 hinh anh tir
cong huong tir tuyén tién liét (PI-RADS) da gép phan cai
thién dang ké hiéu suit du doan. Céc nghién ctu trude day
ciing ghi nhan AUC dao dong tir 0,80 dén 0,93 khi tich hop
hinh anh cong hudng tir vao mé hinh, tiry thudc vao thiét ké
mo hinh va dic diém dan sb nghién ctru [6,7]. Nghién ciru
cta ching t6i cho thiy két qua ban dau thdp hon nhe hodc
tuong duong voi cac tac gia.

Tuy nhién, hiéu sudt tong thé khong phan 4anh day du y
nghia 1am sang. Do d6, can phan tich sau hon vé cac chi s6
quan trong nhu do nhay, s0 lugng am tinh gia (FN) va dac
biét 1a mirc d¢ ac tinh cua cac trudong hop bi bod sét (ISUP
=2)—diéu c6 anh hudng truc tiép dén quyét dinh diéu tri va
tién luong. Trong nghién ctru ciia chiing t6i, hoi quy logistic
¢d dién bo sot nhidu nhit cac trudng hop ung thu (68 truong
hop), trong d6 c6 38 truong hop (56%) 1a ung thu c6 y nghia
1am sang (ISUP =2) (Bang 3). Du AUC cao, m6 hinh nay
¢6 ty 18 bo s6t ung thu ning cao nhét, khién nd kém an toan
trong thuc hanh 1am sang.

Trong nghién clru ndy, cac mo hinh hoc may cho AUC
trong duong nhau do khoang tin ciy ¢ sy chong lap, cho
thay su khac biét khong that su rd rét. Viée danh gia mé hinh
du bao vi thé khong chi dua trén AUC, ma can xem xét thém
cac chi sb khac. Trong cac mo hinh, SVM c¢6 hiéu suat tong
thé rat tot véi AUC 0,83, d6 chinh xac cao nhét (0,80) va chi
s0 Kappa t6t nhét (0,55) (Bang 3). Ty 1¢ am tinh gia phan bd
déu gitra ISUP <2 va =2 (50/50), cho thay day 1a mo hinh
can bang tot gitta phat hién bénh va han ché duong tinh gia.
Tuy nhién, day 14 mo hinh kho giai thich vé mit co ché ra
quyét dinh. Didu nay c6 thé 1a rao can khi trién khai tai cac
cosOy té cAn sy minh bach.

Trong khi d6, hdi quy Logistic sit dung chinh quy hoa
LASSO 1a m6 hinh don gian hon, it dy doan qua muc, véi

s0 am tinh gia 12 45, ty 16 ISUP =2 trong nhom nay 1a 51,1%.

DPay 1a lya chon hop 1y khi cAn mo hinh gon nhe, truc quan,
d& dién giai, c6 thé trién khai som tai cac co s& 1am sang.
RF va XGBoost ¢6 s6 4m tinh gia thip nhit (28 truong
hop), dong thoi ty 18 ung thu ¢6 ¥ nghia trong sb am tinh gia
ciing thip hon (46,4%) (Bang 3), cho thay hai mo hinh nay
¢6 kha ning giam thiéu bo sét bénh nhan nguy co cao, phit
hop véi muc tiéu sang loc. Tuy phurc tap, nhung hai mé hinh
nhan dién dugc cac mdi quan hé phi tuyén tinh gitra cac yéu
t6 dau vao — diéu ma hdi quy tuyén tinh khong thé 1am duoc.
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Do d6, trong cic co sd ¢6 ha tang k¥ thuat tot hodc img dung
tri tué nhan tao, RF/XGBoost 14 lya chon phu hop dé giam
thiéu bo sot ung thu ¢6 y nghia (ISUP =2). Nguoc lai, tai
céc tuyén y té ban dau, mo hinh don gian nhu hdi quy logistic
¢6 thé 1a giai phap kha thi hon.

Céc nghién ctru khac nhau bao cdo cac mé hinh hoc may
khéc nhau 14 t6i wu trong quan thé riéng cua ho. Esteban LM
(2025) uu tién mo6 hinh SVM du bao nguy co UTTTL co y
nghia 1am sang trén dit li€u tich hop hinh anh; trong khi Li
D (2025) lai nhan manh XGBoost véi kha ning giai thich va
hiéu qua cao & nhom PSA <20 ng/ml. Tuy nhién, cho dén
nay, van chua c6 sy déng thuan vé mé hinh nao thuc su vuot
troi. Nguyén nhéan chu yéu 1a do da s6 nghién ctru hién tai
mang tinh hdi ctru, don trung tim va cac mo hinh hiém khi
duogc xac thue bén ngoai qubc gia noi ching dugc phat trién
[6,7,10].

Nghién ctru ctia chiing t6i ¢6 mot s6 diém manh déng cht
y. D liéu c6 quy mo 16n (1550 truong hop) gitp tang do tin
cay thong ké. Viéc sir dung cong nghé sinh thiét hop nhat dan
hdi tién tién va tich hop diém PI-RADS tir cong hudng tir da
g6p phén tang do chinh x4c ctia m hinh trong viéc phat hién
céc ton thuong nguy co cao. M6 hinh cho thay hiéu sudt phan
loai t6t, va c6 tiém nang gitp giam ty 18 sinh thiét 4m tinh
khong can thiét trong cong dong.

Tuy nhién, nghién ctru van ton tai mot s6 han ché. M6 hinh
hién méi chi dugc danh gia ndi bd tai [UCT-Oncopole va
chua ¢ xé4c thuc bén ngoai trén cac quan thé khac. Ngoai ra,
mo hinh méi dung lai & dg doan UTTTL néi chung, chua
phén biét duge mirc do 4c tinh (phan ting theo ISUP =2).
Bén canh do, céc chi diém sinh hoc m&i nhu phiPSA hay cac
ddu 4n sinh hoc khéac chua dugc tich hgp vao mo hinh.
Nhimng két qua nay goi mo kha ning tmg dung mé hinh vao
hd trg quyét dinh 1am sang ca thé hoa, dic biét trong lyra chon
chi dinh sinh thiét. Tuy nhién, viéc mé rong xac thyc bén
ngoai va danh gia kha ning phan ting mutc do 4c tinh sé 1a
budc can thiét dé tién t6i trién khai thuc .

Trong tuong lai, cic md hinh hoc may ndy c6 thé duoc
tich hop vao nén tang tri tué nhéan tao (AI) trong bénh vién,
hodc phat trién thanh phan mém hd trg ra quyét dinh 1am
sang, gitip bac si sang loc nguy co ung thur tuyén tién liét mot

cach c4 thé hoa, nhanh chong va hiéu qua hon.
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5. KET LUAN

Cac mo hinh hoc may dugc phit trién trong nghién ctru cho
thay kha ning phan loai nguy co ung thu tuyén tién liét manh
mé, vi AUC dao dong tir 0,80 dén 0,84. Viéc tich hop ddng
thoi cac bién 1dm sang va dit liéu CHTTTL vio mo hinh dy
bao ¢ thé gitip tdi wu hoa chi dinh sinh thiét, ttr 6 han ché tha
thuat xAm lan khong can thiét va hd trg ra quyét dinh dicu tri
chinh xac hon. Trong khi SVM va RF ¢6 thé 1a Iwra chon t6i wu
dé giam am tinh gia, m6 hinh hoi quy logistic str dung chinh
quy hoa LASSO lai phtt hop hon trong bdi canh yéu cau mo
hinh don gian, d& img dung sém tai céc co s&' y té tuyén dau.
Viéc Iua chon md hinh cin dua trén bdi canh st dung cy thé,
nhdm cin bang gitra d6 chinh xac, mirc d6 dé trién khai va kha
ning giai thich cia mo hinh. Trong tuong lai, cn tién hanh
xac thue bén ngoai trén cac quan thé doc 1ap va danh gia kha
nang tich hop mé hinh vao nén ting hd tro quyét dinh 1am sang
hodc tmg dung tri tué nhan tao, nhim t8i wu hoa hiéu qua sang
loc va diéu trj c4 thé héa cho bénh nhan UTTTL.

L&icam on

Téc gia xin chan thanh cam on cac dong nghiép tai IUCT
Oncopole va du an DIANA (Déan chu hoa tri tu¢ nhan tao
trong linh vyc y t&) da hd tro va tao diéu kién dé thuc hién
nghién cttu nay.

Nguoén tai trg
Nghién ctru khong nhan tai tro.

Xung dot Igiich
Khoéng c6 xung dot loi ich tiém an nao lién quan dén bai viét

nay dugc bao cao.
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