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BUGC PAU UNG DUNG PHAN MEM TRI TUE NHAN TAO HO TRO
PHAT HIEN TU BONG TRISOMY 8 VA NHIEM SAC THE PHILADELPHIA
TRONG PHAN TiCH NHIEM SAC THE TUY XUONG
TAI BENH VIEN BACH MAI NAM 2026

Nguyén Thi Cac Nhung', Vii Thi Hanh',

Nguyén Thanh Ha', Nguyén Tuan Tung', Lwu Manh Ha?

TOM TAT

Nghién ctu nham bwéc diu danh gia hiéu qua
ng dung phan mém Biochrom.Al trong hd tro phat
hién ty déng bat thwdng trisomy 8 va nhiém sac
thé (NST) Philadelphia (Ph1) trén tiéu ban NST tay
xwong. Nghién ciru thiét ké mo ta cat ngang va dwoc
thwe hién tai Phong Di truyén - Sinh hoc phan tt,
Vién Huyét hoc va Truyén mau Bach Mai tir thang
01/2026 dén thang 06/2026. DBéi twong gém 425
cum NST ky gilra cla 85 nguwdi bénh, trong do 25
trwdng hop trisomy 8 va 60 trudng hop Ph1. Két qua
phan tich bang Biochrom.Al dwoc dbi chiéu véi danh
gia cla chuyén gia. D6 chinh xac phat hién trisomy
8 va Ph1 lan lwot dat 96,0% va 91,0%. Do chinh xac
phan loai NST theo kich thwéc lan lwot 1a 98,5%,
91,2%, 87,2% va 71,2% & cac nhom tir 1&n dén rat
ngén. Do chinh xac phan loai NST don 1& dat 96,9%
& nhom trisomy 8 va 92,6% & nhém Ph1. Thoi gian
phan tich giam tr 6,3 + 4,2 xuéng 4,2 + 3,9 phut/cum
NST. Biochrom.Al cho thay tiém ndng hd tro phan
tich NST tw dong, nang cao hiéu qua va rit ngan thoi
gian x( ly; can tiép tuc t6i wu kha nang phan loai cac
NST kich thwéc nhé va bat thuwdng cau tric.

Ttr khéa: Tri tué nhan tao, nhiém sic thé,
Philadelphia, trisomy 8.
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Objective: To preliminarily evaluate the effectiveness
of Biochrom.Al in supporting automated detection of
trisomy 8 and the Philadelphia chromosome (Ph1) in bone
marrow chromosome preparations.

Methods: A cross-sectional descriptive study was
conducted at the Department of Genetics and Molecular
Biology, Hematology and Blood Transfusion Center,
Bach Mai Hospital, from January to June 2026. The study
included 425 metaphase chromosome images obtained
from 85 patients, including 25 patients with trisomy 8 and
60 patients with the Philadelphia chromosome.

Results: The detection accuracy of Biochrom.Al
was 96.0% for trisomy 8 and 91.0% for the Philadelphia
chromosome. Chromosome classification accuracy was
98.5%, 91.2%, 87.2%, and 71.2% for the large, medium,
short, and very short chromosome groups, respectively. At
the individual chromosome level, classification accuracy
was 96.9% in the trisomy 8 group and 92.6% in the
Philadelphia group. Mean analysis time per metaphase
decreased from 6.3 = 4.2 minutes to 4.2 £ 3.9 minutes.

Conclusion: Biochrom.Al demonstrated potential for
automated chromosome analysis, improving workflow
efficiency and reducing analysis time. Further optimization is
needed to improve the classification of small chromosomes
and the detection of structural chromosomal abnormalities.

Keywords: Artificial intelligence; Philadelphia;
trisomy 8.
I. DAT VAN DE

Phan tich nhiém s&c thé 1a ky thuat di truyén té
bao kinh dién, cé vai trd quan trong trong danh gia
s6 lwong va ciu tric nhiém sac thé (NST), phuc vu
chan doan, phan loai, tién lwong va theo dai diéu tri,
dé&c biét trong cac bénh ly huyét hoc ac tinh.[1]

So v&i mau ngoai vi, nudi cay té bao tdy xwong
thwéng khong st dung chét kich thich phan bao, do
dé sé luong té bao ky gitra han ché, NST thwdng
ngén va khé phan tich hon.[2] Theo hwéng dan
cla International System for Human Cytogenomic
Nomenclature (ISCN), phan tich NST thuwdng quy
can danh gia tbi thiéu 20 cum ky gitra mdi trwdng
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hop, doi hdi nhiéu thei gian va phu thude dang ké
vao kinh nghiém clia ngwi phan tich.[3]

Su phat trién clGa tri tué nhan tao (Artificial
Intelligence —Al), dac biét cac mé hinh hoc sau (deep
learning), mé ra trién vong ty déng héa nhan dién va
phan loai NST. Nhiéu mé hinh Al va hé théng thwong
mai da dwoc phat trién, tuy nhién chi phi dau tw va
duy tri con cao, han ché kha nang trién khai rong
réi.[4] Tai Viéet Nam, phan mém Biochrom.Al dwoc
phat trién nham tw ddng nhan dién va sap xép NST
ti hinh &nh ky gitra, chi yéu dwa trén di liéu NST
mau ngoai vi. Tuy nhién, di¥ liéu danh gia Biochrom.
Al trén tiéu ban tdy xwong, dac biét trong phat hién
cac bat thwong NST méc phai, con han ché.

Trisomy 8 1& mot bat thwong sé lwong NST
thworng gép trong hoi chirng rdi loan sinh tdy (MDS)
va lo-xé-mi cap dong tdy (AML). Trong khi do,
nhidm séc thé Philadelphia (Ph1), hinh thanh do
chuyén doan t(9;22)(q34:q11.2) tao gen dung hop
BCR::ABL1, 1a dau 4n di truyén dac trwng cla lo-xé-
mi kinh dong bach ciu hat (CML) va cé thé gap trong
ALL, AML; phat hién Ph1 c6 y nghia trong chan doan
va dinh huwéng diéu tri bang thubc (rc ché tyrosine
kinase (TKI).[5]

Do do, danh gia Biochrom.Al trén tiéu ban tay
xwong ¢ y nghia trong hé tro sb hda, rat ngan thoi
gian va chuan héa quy trinh phan tich NST.

Muc tiéu nghién ctru: Danh gia bwéc dau kha
ndng ng dung phadn mém Biochrom.Al trong hd
tro phat hién tw dong trisomy 8 va nhiém séc thé
Philadelphia (Ph1) trén tiéu ban phan tich NST tay
xwong tai Vién Huyét hoc va Truyén mau Bach Mai
nam 2026.

Il. DOI TUGNG VA PHUONG PHAP
2.1. Thiét ké nghién ctru
Nghién ctru md t& cat ngang.
Dia diém va th&i gian nghién ctru
Nghién clru dwoc thue hién tai Vién Huyét hoc va

Truyén mau Bach Mai tir thang 01/2026 dén thang
06/2026.

2.2. Béi twong nghién ctru

DPéi twong nghién ctru gdm cac hinh anh cum
NST & ky gilra, dwgc thu nhan tir cac tdy xwong
clia ngudi bénh cé bat thwong trisomy 8 hodc NST
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Philadelphia (Ph1).

C& mau va phwong phap chon mau

Phwong phap chon méu thuan tién. Bé div liéu
gdm 425 hinh anh cum NST ky gitra t 85 nguoi
bénh, trong d6 25 nguwdi bénh cé bat thwong trisomy
8 va 60 nguoi bénh co bat thwong Ph1. T mdi
nguoi bénh, Iwa chon 05 cum NST dap (rng cac tiéu
chuén.

2.3. Tiéu chuan Iwa chon

Hinh &nh cum NST nhuém bang G va chup dwoi
vat kinh dau x1000, dap (ng cac tiéu chuan sau:

Cac NST da thoat khéi mang nhan va phan tan
tét.
Hinh &nh ré nét, thuan lgi cho phan tich.

Do phan giai dat khoang 400 — 550 band theo tiéu
chuén ISCN.

Tiéu chuan loai triy

C6 nhiéu tap chét, can thudc nhuém hosc nhiéu
anh anh hwéng dén viéc nhan dién NST.

C6 bd NST da boi.

C6 hién twong chéng Iap NST tai tr 03 vi tri tré
Ién.

2.4. Bién s6 nghién ctru

Phan loai kich thwé'c NST

Cac NST dwoc chia thanh bdn nhém kich thuwédc
dwa theo hé théng phan loai Denver:

Nhom Ion: NST s 1 - 5.

Nhoém trung binh: NST s6 6 - 15 va NST X.

Nhém ngén: NST s6 16 - 20.

Nhém rat ngén: NST s6 21, 22 va NST Y.

NST Ph1 xép vao nhém rat ngén, NST sb 9
chuyén doan [der(9)] x&p vao nhém trung binh.

Do phan giai NST

DO phan gidi cia cum NST dwoc xac dinh theo
tiéu chuan ISCN. Viéc phan loai dwa trén cac hinh
thai dac trwng cla moét sé bang NST; méi mirc do
phan gidi duwoc xac dinh khi ghi nhan tbi thiéu ba
tiéu chi. D6 phan giai cia tirng NST don 1é dwoc
tinh theo d9 phan giai cia cum NST chira NST dé
(Bang 1).[3]
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Bang 1: Huwéng dén danh gia dé phéan gidi bang NST

Do phan giai Tiéu chuan

2 bang dam nhanh ngén NST sb 8 (8p12 va 8p22)

3 bang dam nhanh dai NST s610 (10921, 10923, 10925)
B&ng 20p12 c6 thé nhin thdy

Bang 22q12 dé nhan thay

300 band

3 bang dam gitra than nhanh dai NST sb 4 (4g22-28)

3 bang dam gitka than nhanh dai NST sé 4 (5q14, 5921, 5q23)
2 bang dam nhanh dai NST s6 9 (9921, 9923)

Bang 13933 dé& nhan thdy

400 band

2 bang 7933 va 7g35 dé nhan thay

3 béng dam trén nhanh ngén NST 11 (11p12, 11p14, 11p15.4)

Bang 14932.2 d& nhan thay

4 bang dam trén nhanh dai NST sb 8 (18912.1, 18912.3, 18g21.2, 18q22)

500 band

B&ng 5q31.2 d& nhan thay

Bang 22q13.2 d& nhan thay

B&ng 8921.2 co thé nhin thay

2 bang dam nhanh ngan NST sb 11 (11p15.2 va 11p15.4)

550 band

Bang 2925.2 dé nhan thay

B&ng 2q37.2 dé nhan thay

2 bang dam nhanh dai NST sé 10 (10g21.1, 10g21.3)
3 bing dam nhanh dai NST sb 17 (17q22-24)

700 band

Quy trinh thu thap va xi ly hinh anh dwoc dbi chiéu véi tieu chuan tham chiéu dé danh

M&u dich tiy xwong duoc nudi ciy theo quy trinh 91 kha nang nhan dién, phan loai NST, phat hién

phan tich NST (NST) thuong quy, khong st dung trifomy 8 va Ph1, cung cac chi s hiéu nang cla hé
chét kich thich phan bao. Sau thu hoach té bao ky  thong.

gilra, tiéu ban dwgc nhudém bang G va thu nhan hinh NST dwgc mé hoéa:
anh bang hé théng Metafer & ché dd anh xam. NST s6 1-22: m3 1-22-
Nghién ctru lwa chon 85 nguwdi bénh, gébm 25 NST X- m3 23-

trwdng hop trisomy 8 va 60 trwdng hop cd NST

Philadelphia (Ph1). M&i nguoi bénh dwoc chon 05 NSTY: ma 24;
cum NST ky gitra ¢é chat lwgng hinh anh phi hop va NST Ph1: ma 25;
do phan giai 400-550 band, thu dwgc 425 hinh anh. NST sé 9 sau chuyén doan [der(9)]: ma 26.

Hinh &nh dwoc ma hoa trwde khi phéan tich. .
B ) 2.5. Chi so danh gia
Mai hinh anh dwgc danh gia doc lap bai it nhat hai

can bd c6 kinh nghiém vé di truyén té bao trén phan
mém lkaros. Két qua théng nhét clia cac chuyén gia P6 chinh xac phan loai NST don Ilé
duwoc sir dung lam tiéu chuan tham chiéu (reference  (Chromosome classification accuracy):
standard). C4c trwong hop bat dong dwoc xem xét

va thdng nhét theo quy trinh chuyé&n mén. Accuracy =

Hai chi s chinh gom:

S6 nhiém séc thé dwoc phan loai dang

Téng sb nhiém sic thé

Toan bd 425 hinh anh dwoc phan tich béng
Biochrom.Al & ché do thd coéng va tw dong. Hé
thdng dwoc huan luyén trén cac bd div liéu NST binh
thwong tr Nhat Ban, Blc va Viét Nam. Phan tich
dwoc thye hién bdi cung nhom can bd nhadm han
ché sai s6 do ngudi thye hién. Két qua Biochrom.Al

Do chinh xac phat hién bat thwong trén cum
NST (Metaphase-level accuracy):

sé cum nhiém sic thé dwoc két luan dang bAt thwong
Accuracy =

Tbng sé cum nhiém sic thé
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2.6. Pao durc

Nghién ctru dwoc Hoi ddng Khoa hoc va Hoi ddng Dao dirc trong nghién ctru y sinh ctia Bénh vién Bach
Mai théng qua. Toan bd hinh anh cum NST st dung trong nghién ctru déu dwoc ma héa. Di liéu chi duwoc st
dung cho muc dich nghién ctru va khéng phuc vu bat ky muc dich thwong mai nao.

. KET QUA

Nghién ctu duoc thye hién tai Vien Huyét hoc va Truyén mau Bach Mai, vé&i giai doan Al-hoc may thuwc
hién trén 19675 hinh anh NST don 1& cla 425 cum NST ki gitra gdbm 125 cum trisomy 8 (25 ngu®i bénh) va
300 cum c6 Ph1 (60 ngwoi bénh).

Bang 2: D6 chinh xac phéat hién bét thuong & mirc cum NST

Do chinh xac p
Bat thwong | Ngwei bénh, Cum NST, Plng Sai (Chi-square
NST n n

test)
n % n %
+8 25 125 120 96,0 5 4,0

Ph1 60 300 273 91,0 27 9,0 0,075
Téng 85 425 393 92,5 32 7,5

Nhan xét: Do chinh xac phat hién bat thwong & cap cum ky gitra dat 96,0% dbi véi trisomy 8 va 91,0%
dbi v&i NST Philadelphia. Sy khac biét vé ty 1& phan tich ding gira hai nhém chwa dat y nghia théng ké theo
kiém dinh Chi-square (p = 0,075).

Bang 3: Méi lién quan giira kich thudc NST va dé chinh xac phan loai NST

oo | ST NSTBETO Y0 | NSTIGTIS | o1, 22.,
Lén (N=4250) Trung binh (N=9250) Ngén (N=4250) R4t ngan (N=1925)
Ché do tr n 4186 8436 3706 1370
dong % 98,5 912 87,2 71,2
Ché db tha n 4178 8963 4080 1671
céng % 98,3 96,9 96,0 86,8

Nhan xét: Phan tich 19675 hinh anh NST don 18, & ca ché dd phan tich thi cdng va (rng dung Al-hoc may, do
chinh xac phan loai NST cao nhét & nhém cac NST kich thuwéc Ién véi va gidm dan & 3 nhém NST con lai, trong
cac NST nhém kich thwéce rat ngan cé dd chinh xac phan loai thap nhat. Tuy nhién d6 chinh xac khi phan tich
NST theo kich thwéc & nhém phan tich thi cdng khéng cach biét nhiéu nhw khi ('ng dung Al phan tich tw dong.

Bang 4: Hiéu qué phan loai NST bét thuong trisomy 8 va NST Philadelphia

Biochrom.Al Trisomy 8 Ph1 P
Ché do Al tw dong n %, n %,
bung 5693 96,9 12779 92,6
Sai 182 3.1 1021 7.4 <0,001
Téng 5875 100 13800 100
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Nhén xét: Két qua phan tich tw ddng cho thay ty 1& phan loai ding NST & nhém c6 bat thudng trisomy 8
la 96,9% (5.693/5.875), trong khi & nhom cé NST Philadelphia (Ph1) la 92,6% (12.779/13.800). Ty Ié phan

loai sai twong wng la 3,1% va 7,4%.

Nhw vay, hiéu qua phan loai NST cta Biochrom.Al cé sw khac biét gilba hai nhém b4t thwong, voi ty 1é
phan loai ding & nhém trisomy 8 cao hon nhém Ph1. Sy khac biét nay cé y nghia thdng ké khi phan tich bang

mé hinh héi quy logistic don bién (p<0,001).

Béng 5. Hiéu qua phén loai NST theo dj phén giai cia cum NST

Do phan giai S6 cum Tdng s6 Phan loai Phan loai sai, Accuracy
cum NST NSTn (%) | NSTdonlén | dung, n (%) n (%) (95% Cl), % P
400 band 270 (63,5) 12.445 12.030 (96,7) 415 (3,3) 96,7 (96,4-97,0)
500 band 125 (29,4) 5.775 5.118 (88,6) 657 (11,4) 88,6 (87,8-89,4)
550 band 30 (7,1) 1.455 1.324 (91,0) 131 (9,0) 91,0 (89,5-92,4) <0.001
Téng 425 (100) 19.675 18.472 (93,9) | 1.203 (6,1) 93,9 (93,6-94,2)

Nhén xét: Theo dd phan giai cia cum NST, ty Ié phan loai dung dat 96,7% & nhom 400 band, 88,6% &
nhém 500 band va 91,0% & nhém 550 band. Nhw vay, d6 chinh xac phan loai khéng tang tuyén tinh theo d6
phan giai; nhém 500 band c6 ty 1& phan loai dung thp nhét, trong khi nhém 400 band c6 ty |é cao nhét. Gia
tri p cGia mé hinh héi quy logistic don bién, danh gia sw khac biét vé kha nang phan loai dung gitra cac nhém
dd phan gidi, nhom 400 band dwgc Iwa chon lam nhom tham chiéu.

Bang 6: Thoi gian tién hanh phén tich khi phdn mém c6 g dung Al — Hoc méy

. Min Max . Std.Deviation
Biochrom.Al n (phut) (phat) Mean (phut) (phut) P (t-test)
Ché d6 tw dong 2,5 15,0 4,2 3.9
- 425 <0,001
Ché do tha cong 3,5 13,5 6,3 4.2

Nhén xét: Thoi gian dwoc tinh tir khi bat ddu x& ly dén luc lwu két qua. Thai gian trung binh phan tich tha
cdng moét cum NST trén phadn mém Biochrom.Al |a 6,3+4,2 phut. V&i cung nhém k§ thuat y thwe hién phan
tich, trén cung phan mém, da dwoc hé tro Al, thdi gian nay rat xubng con 4,2+3,9 phat. Tham khéo khi so
sanh v&i thoi gian trung binh phan tich mot cum NST khi st dung phan mém Ikaros thwc hién bai cung nhém

KTV la 5,3 phut.

IV. BAN LUAN

Sy phat trién cla tri tué nhan tao (Al), dac biét
cac md hinh hoc sau, mé ra nhidu tiém néng trong
x& ly hinh anh y hoc. Trong di truyén té bao, Al cé
thé hd tro nhan dién, phan loai va sép xép NST, gép
phan rat ngén thoi gian phan tich, gidm phu thudc
vao kinh nghiém nguwoi doc va tang tinh chuan héa.
Tuy nhién, tai Viét Nam, cac nghién ctru danh gia Al
trong phan tich NST con han ché, dac biét trén bénh
phdm tdy xwong.

Biochrom.Al dwgc danh gia trén 19.675 hinh anh
NST don & tir 425 cum NST ky gilra cla 85 nguoi

bénh. Khac vé&i nhiéu bd dir liéu cha yéu tr mau
ngoai vi, di liéu nghién clru dwoc xay dwng tw tiéu
ban tly xwong khong str dung chét kich thich phan
bao, trong dé NST thuwéng ngan, co xoén cao va dé
chéng lap, phan anh twong dbi sat diéu kién phan
tich thyc té tai phong xét nghiém huyét hoc.

O cép dd cum NST, Biochrom.Al nhan dién dung
120/125 cum trisomy 8 (96,0%) va 273/300 cum
Ph1 (91,0%). B chinh xac cao hon & trisomy 8 co
thé lién quan dén ban chét bat thuong sé lwong,
trong d6 hinh thai NST sb 8 khong thay dbi dang ké.
Ngwoc lai, Ph1 13 bat thwerng clu trdc do chuyén
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doan 1(9;22)(q34;q11.2), lam thay dbi chiéu dai va
hinh thai NST, khién qua trinh nhan dién phtc tap
hon. Két qua nay phu hop véi nhan dinh ring cac
bat thworng cau tric thwong khé phan loai hon bét
thuwong s lwong bang cac mé hinh hoc sau.[6,7]

Theo nhém kich thwéc, dd chinh xac gidm tw
NST I&n dén NST rat ngan, 1an lwot 98,5%; 91,2%;
87,2% va 71,2%. Cac NST nhé co it dac diém hinh
thai, sb lwong bang G han ché va mic dd twong
ddng cao, gay khé khan trong phan biét. Dac biét,
bién thién hinh thai ctia NST Y va sw han ché vé sb
lwong di¥ liéu huén luyén co6 thé anh hwdng dén hiéu
qua phan loai.[8]

o] cap NST don 18, d6 chinh xac dat 96,9% &
nhém trisomy 8 va 92,6% & nhém Ph1; hdi quy
logistic don bién cho thay loai bat thwong lién quan
c6 y nghia v&i kha nang phan loai ding (p<0,001).
Tuy nhién, két qua can dwoc dién giai than trong do
hai nhém cd sy khac biét v& dac diém hinh thai va
s lwong NST. Do chinh xac & cap NST don [& va
cp cum phan anh hai khia canh bd sung clia hiéu
nang hé thdng.

Phan tich theo d& phan gidi cho thay ty I& phan
loai dung dat 96,7%, 88,6% va 91,0% twong (rng &
400, 500 va 550 band; tbng thé dat 93,9%. Khéng
ghi nhan xu huwéng tuyén tinh gitra d6 phan giai va
dd chinh xac, cho thay hiéu qua phan loai khéng phu
thudc don thuan vao sé lwong bang ma con chiu anh
hwéng cla hinh thai va mirc do co xoédn NST. Do cac
NST trong cung cum va cac cum cla cung nguoi

Bét thuong trisomy 8
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bénh cé tinh phu thudc, cac nghién ciru tiép theo can
ap dung phwong phap théng ké phu hop dé danh gia
méi lién quan nay.[3]

bang chu y la Biochrom.Al giup gidm thoi gian
phéan tich tr 6,3 + 4,2 xuéng 4,2 + 3,9 phat/cum,
twong dwong khodng 33%. Két qua cho thay Al c6
tiém naéng hdé tro chudn héa va nang cao hiéu qua
quy trinh, thay vi thay thé hoan toan chuyén gia.

Nghién cru con han ché do chi khao sat trisomy
8 va Ph1, thyc hién tai mét trung tdm véi phwong
phap chon mau thuan tién va dir liéu khéng can bang
gitra cac loai NST. Cac nghién ctu tiép theo cAn mé
rong div liéu da trung tam, bd sung nhiéu dang bat
thudng va tbi wu thuat toan, dac biét ddi véi cac bat
thwong cAu truc.

IV. KET LUAN VA KHUYEN NGHI

Biochrom.Al buéc dau cho thay hiéu qua trong
hé tro phan tich NST trén tiéu ban tly xwong, voi
dd chinh xac phat hién trisomy 8 va Ph1 lan lwot
dat 96,0% va 91,0%. Do chinh xac phan loai giam &
cac NST kich thwéc nhé va rat ngan. Al dat do chinh
xac 96,9% dbi véi NST don 1 trong nhom trisomy 8
va 92,6% & nhoém Ph1, déng thoi rat ngan khoang
33% thoi gian phan tich. Biochrom.Al ¢6 tiém n&ng
hé tro phan tich, nhwng can tiép tuc thdm dinh da
trung tam, mé& rong dir liéu va toi wu thuat toan, dac
biét ddi v&i cac bat thuweng cAu tric.

Phu luc

Giao dién phan mém Biochrom.Al
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Bét thuong NST Ph1
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