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KHAO SAT CAC TO HOP GEN TRONG BENH BACH CAU CAP
DONG TUY BANG KY THUAT MULTIPLEX REAL-TIME PCR

TOM TAT

Muc tiéu: Xac dinh cac td hop gen thwéeng gap bang
ky thuat multiplex real-time PCR & nguwdi bénh bach cau
cép dong tay tai Bénh vién Truyén mau Huyét hoc.

Déi twgng: Ngudi bénh bach cdu cap déng tdy, mai
chan doan tai Bénh vién Truyén mau Huyét hoc trong thoi
gian tlr thang 09/2025 dén thang 03/2026.

Phwong phap nghién ctru: M6 ta hang loat ca.

Két qua: Chung toi khao sat cac t hop gen gay bénh
thuwong gép & 70 ngwoi bénh bach cau clp dong tay, tudi
ltc chan doan tir 18 tudi dén 83 tudi, trung vi la 46 tudi, ti &
nam/ni¥ la 1/1. C6 38,6% ngwoi bénh phat hién tb hop gen
gay bénh, gdm PML-RARA (24,3%), CBFB-MYH11 (4,3%),
AML1-ETO (2,9%), BCR-ABL (2,9%), MLL-AF9 (1,4%),
DEK-CAN (1,4%), va MLL-ELL (1,4%). K&t qua phat hian
cac t hop gen thwong gédp bang k¥ thuat multiplex real-
time PCR hoan toan phu hop véi két qua xac dinh cac bét
thworng nay bang ky thuat nhiém séc thé db.

Két luan: Ky thuat multiplex real-time PCR c6 dé chinh
xac cao, co thé (rng dung hiéu qua trong chan doan, phan
nhém nguy co va tién lwong, lwa chon phac dd diéu tri ca
th& hoa cho ngudi bénh bach ciu cap dong tdy. Két qua
nghién clru nay cung c&p di¥ liéu vé& tAn suat xuét hién cac
t4 hop gen gay bénh trong bénh bach ciu cép dong tdy,
lam co sé& khoa hoc cho viéc phat trién cac chién lvgc theo
dai bénh tén lwu tdi thidu va diéu tri ca thé héa cho nguoi
bénh Viét Nam.

Ttr khéa: Bach cau cap dong tdy, té hop gen, multiplex
real-time PCR.

SUMMARY
SURVEY OF GENE FUSIONS IN ACUTE MYELOID
LEUKEMIA USING MULTIPLEX REAL-TIME PCR
TECHNIQUE

Objective: To identify common gene fusions using
multiplex real-time PCR technique in patients with acute
myeloid leukemia at Blood Transfusion and Hematology
Hospital.
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Subjects: Newly diagnosed acute myeloid leukemia
patients at Blood Transfusion and Hematology Hospital
from September 2025 to March 2026.

Methods: Case series study.

Results: We investigated common pathogenic gene
fusions in 70 patients with acute myeloid leukemia, age
at diagnosis ranged from 18 to 83 years, median age 46
years, male/female ratio 1/1. Gene fusions were detected
in 38.6% of patients, including PML-RARA (24.3%), CBFB-
MYH11 (4.3%), AML1-ETO (2.9%), BCR-ABL (2.9%),
MLL-AF9 (1.4%), DEK-CAN (1.4%), and MLL-ELL (1.4%).
The detection results of common gene fusions by multiplex
real-time PCR technique were completely consistent
with the identification results of these abnormalities by
karyotyping.

Conclusion: Multiplex real-time PCR technique has
high accuracy and can be effectively applied in diagnosis,
risk stratification, prognosis, and selection of personalized
treatment regimens for patients with acute myeloid
leukemia. The results of this study provide data on the
frequency of pathogenic gene fusions in acute myeloid
leukemia, serving as a scientific basis for developing
minimal residual disease monitoring strategies and
personalized treatment for Vietnamese patients.

Keywords: Acute myeloid leukemia, gene fusions,
multiplex real-time PCR.

I. DAT VAN DE

Bénh bach ciu myeloid cp tinh (AML) la bénh ly
tai tly xwong, trong do xay ra sy tang sinh chon loc
theo dong té bao gbc tao mau va té bao tién than bi
bién ddi gen, I4n &t qua trinh tao mau binh thuong.
Bénh nay phd bién khodng 80% & ngudi Ién mac
bénh bach cau cép tinh, trong khi tré em chi chiém
khodng 15-20%. Bénh sinh bat nguén t&» nhirng bat
thuwong vé di truyén té bao va sinh hoc phan t&r bao
gbm céac bét thwdng nhiém sic thé, dot bién gen va
thay d6i biéu sinh. Nguwoi bénh duwoc phan loai dya
trén bat thuwdng nhiém sac thé va dot bién gen truwéc
diéu tri thanh ba loai: nguy co thuan lgi, trung binh
hosc bét loi (1).

Tb hop gen, tirc 1a cac gen dwoc tao ra bang
cach két hop cac phan cua hai gen khac nhau, xuét
hién thwo'ng xuyén trong qua trinh sinh ung thw. Cac
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t6 hop gen nay cé thé xay ra trong cing mét nhiém
sac thé cling nhw gitra hai nhiém séc thé va co ché
td hop bao gdm chuyén vi, mat doan, chén doan
ciling nhw dao doan. Nguwdi ta wéc tinh rang té hop
gen xuét hién & 30% ngwdi bénh nhan AML. Phan
loai AML hién tai ciia Té chirc Y té Thé gi¢i (WHO)
mo ta& cac loai AML véi cac t6 hop gen xac dinh gém:
PML-RARA, CBFB-MYH11, AML1-ETO, BCR-ABL,
DEK-CAN va tai sép xép MLL (2). Diéu nay nhan
manh tdm quan trong cla viéc xac dinh cac té hop
gen & ngwoi bénh AML.

C6 nhiéu k¥ thuat khac nhau dé xac dinh té hop
gen, bao gdm nhiém séc thé dé, lai huynh quang tai
chd va phan (rng chudi polymerase phién ma nguwoc
(RT-PCR). Tuy nhién, thoi gian thyc hién xét nghiém
va do nhay ky thuat la cac yéu tb can xem xét. RT-
PCR la mét ky thuat c6 d6 nhay cao nhwng chi cho
phép phan tich don 1é tirng td hop gen. Trong khi
do, ky thuat multiplex real-time PCR c6 thé khao sat
hang loat t& hop gen trong cung mét lan thwc hién,
mang dén gidi phap téi wu vé thdi gian. Nghién ctru
nay nham tng dung k¥ thuat multiplex real-time PCR
xac dinh cac t6 hop gen thwdng gdp & ngudi bénh
bach ciu cdp dong tay tai Bénh vién Truyén mau
Huyét hoc.

I. DOl TUGNG VA PHUGNG PHAP
2.1. Béi twong nghién ciru
Dan s6 nghién ctru
Ngudi bénh bach ciu cip dong tly, méi chan

doan tai Bénh vién Truyén mau Huyét hoc trong thoi
gian tlr thang 09/2025 dén thang 03/2026.

Tiéu chuan chon mau

- Nguwoi bénh dwoc chan doan bach ciu cap
dong ty dya trén két qua hinh thai t& bao va hoac
mé bénh hoc tly xwong theo tiéu chudn WHO 2022.

- M&u tiy ctia ngwdi bénh dwoc chi dinh multiplex
real-time PCR xac dinh cac t6 hop gen gay bénh.

- Nguoi bénh = 18 tudi.

Dia diém va th&i gian nghién ctru

- Dia diém: Nghién ctru dwoc thire hién tai Khoa Di
truyén hoc phan t&r, Bénh vién Truyén mau Huyét hoc.

- Théi gian: Tir thang 02/2026 dén thang 06/2026.

Phwong phap nghién ciru

Thiét ké nghién ctru

Nghién cru hang loat ca, héi ctru.
Phwong phap tién hanh

2.2. Ky thuat multiplex real-time PCR

MAu tdy ctia nguwdi bénh trong chdng déng béng
EDTA sé duwoc xt ly va ly trich RNA (InviTrap ® Spin
Universal RNA Mini Kit). Sau d6 téng hop cDNA tw
RNA clia ngwoi bénh dwoc chon va thwe hién phan
trng multiplex real-time PCR (XiamenZeesanBiotech,
Trung Quéc) khao sat 30 t& hop gen gébm: PML-
RARa; MLL-AF17; NPM-RARa; PLZF-RARa;
AML1-ETO; CBFB-MYH11; MLL-AF9; DEK-CAN;
AML1-MDS1/EV11;  AML1-MTG16;, AML1-EAP;
MLL-SEPT6;, TLS-ERG; MLL-ELL; NPM-MLF1;
MLL-AF1q; MLL-AF1P; MLL-AF10; MLL-ENL; TEL-
PDGFRB; FIP1L1-PDGFRA; SET-CAN; MLL-AF6;
TEL-ABL1; BCR-ABL1; E2A-HLF; SILTAL1; TEL-
AML1; E2A-PBX1; MLL-AF4.

Chung t6i thic hién 8 phan (rng cung luc véi 8
hén hop phan ¢ng pha sén (A-H) cé chira méi PCR
va dau do chuyén biét dé phat hién cac tb hop gen
va gen GUSB dung dé noi kiém. Dwa trén biéu hién
cac kénh mau huynh quang FAM, ROX, HEX va Cy5
trong 8 phan (rng, co thé xac dinh dwoc ngudi bénh
biéu hién cac té hop gen twong (ng.

2.3. Ky thuat nhiém sac thé doé

MAu tdy ctia nguwdi bénh trong chdng déng béng
Heparin. Ching t6i ciy té bao trong moéi truwdng
MarrowMax (Thermo Fisher Scientific, My) trong
2- 3 ngay. Sau dé dung Demecolcine ngan can sy
hinh thanh thoi vo sac va cat dut cac thoi vo séc
do d6 gay ¢ ché sw phan chia cia té bao & ky
gitra clia nguyén phan. Tiép theo, ching téi ding
dung dich KCI 0,075 M nhwoc trwong lam té bao
cang phdng I&n va cb dinh bang dung dich Carnoy
(Methanol:Acid acetic vé&i ty 1& 3:1), rira sach va nhd
tiéu ban thu nhan nhiém séc thé. S& dung enzyme
trypsin dé& phan cat mot sé protein trén nhiém sac
thé, lam néi 1dng cAu tric nhiém séc thé, cho phép
Giemsa nhudm vao DNA, tao cac viing béng sang tdi
khac nhau dac trwng cho tirng nhiém sic thé. Cudi
clng, ching t6i st dung cac tinh nang cta phan
mém lkaros - MetaSystem dé phan tach va sép xép,
sau d6 dwa vao hinh dang va cac vach bang G dac
trwng trén tirng nhiém sac thé dé nhan dién cac bét
thworng céu tric va sé lwong trén bd nhidm sic thé.
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Thu thap va xtr ly sé liéu

Dir liéu thu thap va xt ly bang phan mém Excel.

ll. KET QUA NGHIEN CUU

Chung t6i thuc hién khao sat 30 té hop gen gay
bénh béng ky thuat multiplex real-time PCR, wéc tinh
thoi gian thue hién cho 10 mau ngudi bénh khoang 4
gi&. Trong khi do, véi quy trinh thwe hién nhiém sac
thé d6, thoi gian téi thiéu tir khi nhan mau dén khi tra
két qua 1a 3 ngay lam viéc cho méi mau ngudi bénh.

Tw thang thang 09/2025 dén thang 03/2026,
chung téi khao sat cac td hop gen gay bénh thuwdng
gdp & 70 nguoi bénh bach ciu cip dong tady, tudi luc
chan doan tir 18 tudi dén 83 tudi, trung vi 1a 46 tudi,
ti 1é nam/nir la 1/1.
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So d6 1. Phén bé tudi cia ngudi bénh
trong nghién ctru

Nhuw vay, nguwdi bénh trong nghién clru clia ching
t6i phan bb du cac nhdm tudi, trong d6 62,9% ngu i
bénh tir 18 dén 59 tudi.

Qua khao sat bing multiplex real-time PCR,
chung t6i nhan thay cé 38,6% ngwdi bénh mang
t6 hop gen gay bénh, gdbm PML-RARA (24,3%),
CBFB-MYH11 (4,3%), AML1-ETO (2,9%), BCR-ABL
(2,9%), MLL-AF9 (1,4%), DEK-CAN (1,4%), va MLL-
ELL (1,4%) (So db 2).
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So db 2. Ti Ié nguoi bénh mang t6 hop gen
thuong gap

Két qua phat hién cac t& hop gen thwong gép
bang ky thuat multiplex real-time PCR hoan toan phu
hop véi két qua xac dinh cac bat thuweng nay bang
ky thuat nhiém sac thé dé (bang 1).

Bang 1. Két qua multiplex real-time PCR va nhiém sac thé db cia nguwdi bénh

l:)gé:bh’i Kig: fi‘n:';u:,ti?:x Két qua nhiém sic thé do
1 PML-RARA 46,XY,(15;17)(q24;21)[20]
2 BCR-ABL 46,XX,t(9;22)(q34;q11)[20]
3 AML1-ETO 45,X,-X,(8;21)(q21.3;922)[20]
4 PML-RARA 46,XX,t(15;17)(q24;q21)[20]
5 AML1-ETO 46,XY,1(8;21)(q21.3;922)[20]
5 PML-RARA 46,XY,(15;17)(q24;921)[1 72{4112;?;(),(3;2(; 52):()E :.35];1 7)(q24;q21),ider(17)(q10)
7 PML-RARA 46,XY,t(15;17)(q24;021)[14]/46,XY[6]
8 CBFB-MYH11 46,XX,inv(16)(p13G22)[15]/46,XX[5]
s | P B P e O el
10 PML-RARA 46,XY,(15;17)(q24;21)[20]
11 PML-RARA 46,XX,der(7)ins(7;?)(q31;?),1(15;17)(q24;q21)[14]/46,XX[6]
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"L%:ﬁi Ki:ﬂ téir:;ugi?:x Két qua nhiém sac thé dé
12 PML-RARA 46, XY,1(15:17)(q24:9271)[17)/46,XY[3]
13 DEK-CAN 46,XY,1(6;9)(p23:934)[20]
14 PML-RARA 46, XY,1(1:17:17:15)(q11:p13:921;924)[20]
15 PML-RARA 46,XX,del(5)(q22),del(9)(q22),t(15;17)(q24:921)[20]
16 PML-RARA 46, XX,1(15:17)(q24:921)[20]
17 BCR-ABL 45,XY,t(3;3)(921;926),1(6;9;22)(p25;934;911),-7[16]/ 45,XY,1(3;3)(q21;926),-
7.4(9:22:12)(q34:9711:p13)[4]
18 CBFB-MYH11 46,XY,inv(16)(p13922)[20]
19 PML-RARA -
20 PML-RARA -
21 CBFB-MYH11 47,XY,inv(16)(p13q22),+22[20]
22 PML-RARA 46,XX,t(15:17)(q24:921)[14]/46,idem,add(1)(p36.3)[6]
23 PML-RARA -
24 PML-RARA 46,XX,1(15;17)(q24:921)[20]
25 MLL-AF9 46,XY,4(9;11)(p21;23)[20]
26 MLL-ELL 46,XX,t(11:19)(q23;p13.1)[20]
27 PML-RARA 46, XX,t(15;17)(q24:921)[18]/46,XX[2]

Nhw vay, ngoai phat hién té hop gen gay bénh, k¥ thuat nhiém sac thé dd co thé phat hién cac bat thwong
khac kém theo, chéng han céac trwdng hop ngudi bénh 3, 6, 9, 11, 15, 17, 21, 22. Sau day la hinh anh nhiém
sac thé d6 cla ngwoi bénh 11 va 17 (Hinh 1).
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NB 17. 45,XY,1(3:3)(q21;q26),1(6:9;22)
(025:G34;q11),-7[16}/ 45,XY,1(3;3)(q21;q26),-7,4(9;22;12)
(q34:q11;p13)[4]

NB 11. 46,XX,der(7)ins(7:?)(q31;?),
t(15;17)(q24;q21)[14)/46, XX[6]

Hinh 1. Két qué nhiém sac thé dé ctia nguoi bénh 11 va 17
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IV. BAN LUAN

Uu diém chinh cta phan tich nhiém sac thé db la
kha nang xac dinh sw hién dién cta cac bat thuwong
ca toan bd bd nhiém sac thé, ca vé ciu tridc va sb
lwvong. Tuy nhién, thoi gian thywc hién ky thuat nay
thwong doi héi téi thidu 3 ngay va ky thuat nay gap
han ché trong khdo sat cac dot bién it thay déi vé
kich thuwéc hay vi tri bang trén nhiém sac thé. Trong
khi d6, cac xét nghiém RT-PCR dwoc thiét ké dé
phat hién cac té hop gen cu thé, wu diém vé dd nhay
ky thuat va thoi gian thyc hién. Xét nghiém RT-PCR
tirng gen don 18 trwde day dwoc st dung nhwng tén
rat nhiéu cong strc khi phai 13p lai nhiéu phan (ng
riéng cho tirng t6 hop gen. Trong nghién ciu nay,
chung tdi danh gia viéc st dung mét hé théng RT-
PCR da kénh co sén trén thij trwong va duoc chuan
héa dé phat hién déng thoi 30 td hop gen trong bénh
ly &c tinh v& mau, giai quyét cac van dé vé viéc chan
doan chinh xac va hiéu qua.

Chung téi khdo sat cac t& hop gen gay bénh
thwong gap & 70 nguwdi bénh bach cau cap dong tay,
tudi luc chan doan tir 18 tudi dén 83 tudi, trung vi la
46 tudi, ti 1& nam/nir 1a 1/1. Tudi trung vi va gi¢i cua
ngwoi bénh trong nghién ctu clia chung téi twong
dwong cac nghién ctru cta AlJabban A (3), Igbal Z
(4), Abo Elwafa RAH (5), Vaskova J (6). Nguwoi bénh
trong nghién clru cla ching toi la ngwoi I&n, phan
bd dd cac nhém tudi, trong d6 62,9% ngudi bénh tir
18 dén 59 tubi.

Chuing t6i ghi nhan cé 38,6% ngwoi bénh phat
hién t6 hop gen gay bénh, gdm PML-RARA (24,3%),
CBFB-MYH11 (4,3%), AML1-ETO (2,9%), BCR-ABL
(2,9%), MLL-AF9 (1,4%), DEK-CAN (1,4%), va MLL-
ELL (1,4%). So sanh ti 1& xuét hién cac té hop gen
nay trong nghién ctru clia ching téi khac biét véi cac
nghién ctru khac. Cu thé nghién clru cta AlJabban
Ava cong sw khao sat trén 115 nguwdi bénh cho théy
ti 1& cac tb hop gen lan lwot la PML-RARA 5,2%;
CBFB-MYH11 5,2%; AML1-ETO 16,5%; MLL-AF9
4,3%; DEK-CAN 6,1% (3). Nghién ctru clia Igbal Z va
cOng sy khao sat trén 132 ngwdi bénh tai Pakistan,
ti &6 CBFB-MYH11 va AML1-ETO lan luot la 11,4%;
13,6% (4). Nghién ctru trén 24 ngwoi bénh bach cau
cap dong tdy tai Ai Cap, Abo Elwafa RAH va cong
sy ghi nhan ti 16 CBFB-MYH11 8,3%,; AML1-ETO
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8,3% va BCR-ABL 4,2% (5). Vaskova J va cdng sw
nghién ctru trén 90 nguwdi bénh, xac dinh ti 16 PML-
RARA 5,2%; AML1-ETO 4,4% (6). Nhw vay, i 1& xuét
hién cac td hop gen khac biét nhau gira cac nghién
ctru, nguyén nhan cé thé do dic diém dic trung
tirng quan thé. Piéu nay ciing dwoc khang dinh qua
nghién cru cia Dinmohamed AG (7). Nghién ctru
ctia Dinmohamed AG va cong su nhan thay ti 1&
bénh bach cau cép tién tiy bao khac nhau gira cac
viing, quéc gia & chau Au.

Trong nghién clru nay, ching t6i nhan thay két
qua phat hién cac té hop gen thudng gdp bang ky
thuat multiplex real-time PCR hoan toan phu hop
véi két qua xac dinh cac bat thwong nay bang ky
thuat nhiém sac thé d6. Bén canh dd, c6 8 truwong
hop k¥ thuat nhiém séc thé d6 cé thé xac dinh duoc
cac bat thuong nhiém séc thé khac ngoai cac td
hop gen trong panel khdo sat. Nhw vay, tuy ky thuat
multiplex real-time PCR |a céng cu tAm soat nhanh
chong, nhay va chinh xac, nhwng trong thwc hanh
lam sang, chung ta van can s dung song hanh véi
nhiém sac thé dd dé danh gia toan bd bod dic diém
di truyén té bao, nhdm dat dwoc phan tang nguy co
hoan hao nhét.

Ngoai ra, 61,4% nguwdi bénh khéng phat hién
cac td hop gen trong pham vi khdo sat clia multiplex
real-time PCR. Két qué am tinh khéng loai trir cac
bat thwong di truyén phan t& khac cé y nghia trong
AML, do ky thuat nay chi phat hién cac tb hop gen
da dwoc thiét ké san. Vi vay, & nhém am tinh, can
két hop cac xét nghiém phan t& bd sung, cu thé
|a gidi trinh tw thé hé moi hodc k§ thuat PCR véi
cac doan modi dac hiéu khac, dé khao sat cac dot
bién gen c6 gia tri chdn doan, phan tdng nguy co
va dinh huwéng diéu tri nhw NPM1, FLT3, CEBPA,
IDH1/IDH2 va céac gen lién quan khac. Céach tiép
can phéi hop gitra xét nghiém té hop gen va khao
sat dot bién gen sé gitp danh gia day da hon dac
diém di truyén phan t& ctia AML.

Mat khac, day la nghién ctru don trung tam voi
c® mau 70 trwdng hop va thdi gian thu thap mau
tir thang 09/2025 dén thang 03/2026, do d6 co thé
chwa phan anh day du tan suét, dac biét dbi véi cac
t6 hop gen hiém, trong quan thé ngwoi bénh AML
Viét Nam.



TAP CHi Y HOC VIET NAM TAP 567 - THANG 10 - SO 1 - NAM 2026

V. KET LUAN

Ky thuat multiplex real-time PCR cho phép phat
hién déng thi nhiéu t6 hop gen thwdng gap trong
AML véi thoi gian thwc hién nhanh, hd tro chan
doan, phan tdng nguy co va dinh hwéng diéu tri.
Trong nghién ctru, 38,6% nguwoi bénh phat hién it
nhat mét t6 hop gen trong pham vi khdo sat. Viéc
st dung phéi hop k§ thuat multiplex real-time PCR,
nhiém sac thé db va giai trinh tw thé hé méi gép phan
danh gia toan dién dac diém di truyén phan t& cla
ngui bénh AML.
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