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CAU TRUC LUAN AN

Luan an dugc trinh bay trong 143 trang (khdng ké tai liéu tham khao
vaphuy lyc). Luanan gom: 2 trang it van dé, 39 trang Tong quan tai lieu,
20 trang Déi twong va phuong phéap nghién ctu, 37 trang Két qua nghién
ctu, 42 trang Ban luan, 2 trang Két luan va 1 trang Kién nghi.

Luan an c6 57 bang, 14 biéu d6, 12 hinh, 2 so d6 va 189 tai liéu
tham khao trong d6 c6 12 tai liéu tiéng Viét, 181 tai liéu tiéng Anh.

Phu luc gdbm céc cong trinh nghién ciu, tai lieu tham khao, phy luc
quy trinh k¥ thuat, phiéu nghién cau, danh sach bénh nhan, mét sb
hinh anh phén tich gen va hinh anh bénh nhan

DAT VAN PE

Bénh bach cau cap 1a bénh ung thu thuong gap nhét ¢ tré em va tré
vi thanh nién, chiém ty 1€ 25% trong tit ca cac ca ung thu méi dugce chan
doan & tré dudi 15 tudi. Pay la bénh cia hé thong tao mau do sy tang sinh
khoéng kiém soat duge cia mot hay nhiéu dong té bao non 4c tinh.

Chén doan va phan loai bénh bach cau cép dua trén cac dic diém
1am sang két hop véi xét nghiém té bao ac tinh vé hinh thai hoc, nhudm hoa
hoc té bao, ddu 4n mién dich té bao va cac xét nghiém vé di truyén.

V& diéu tri bach cau c?ip tré em, vi€c ap dung hoa tri li€u theo
nhom nguy co va bién ddi di truyén da cai thién dang ké ty 1& séng cua
bénh nhi, dic biét 1a trong bénh bach cAu cép dong lympho. O nhitng
nu6e phat trién, ty 16 sdng toan bd bénh bach cau cip dong lympho tir
10% vao nhiing nim 1960 da tang hon 90% nhimg nam gan day. Tuy
nhién, ty 16 séng lau dai d6i voi bach cAu cip dong tuy van con 1a thach
thirc. Mic du ty 18 lui bénh sau tan cong dén 94,6%, nhung ty 1& séng
khong bénh sau 5 nam van chiém ty 1 khiém ton khoang 50 - 61,6%,
tai phat van duy tri trong khoang 20% dén 41%. Do do, viéc khong
ngung tim klem cac phuong phap diéu tri tién bo 1a rat can thiét trong
bénh bach cau cap. Dé c6 dugc nhimg phuong phap diéu tri t1en bo,
viéc nghién ciru ddc diém di truyén phan tir cia bénh nhi bach cau cap
s& mé ra canh ctra dé chin doan, phan loai nhom nguy co chinh xéac
va cai tién diéu tri.

Trong qué trinh diéu tri bach cau cp, tinh chuyén héa thudc trén
ting bénh nhan dong vai trd quan trong trong viéc didu chinh liéu
thudc va lra chon loai thudc thich hop. Tinh da hinh cua cac gen
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NUDT15 va TPMT da duoc chiang minh c6 lién quan chuyén hoa
thudc 6-mercaptopurin (6-MP), mot trong nhirng thudc chinh cua phéc
d6 diéu tri bach cau cap dong lympho.

Tai Viét Nam, viéc thuyc hién cac xét nghiém gen trén bénh
nhan bach cdu cép duogc thuc hién tai mot s6 trung tam 16n, voi xet
nghiém phat hién 4 dung hop gen thudng gap bang k¥ thuat RT-PCR.
Vige thyc hién cac xét nghiém bién d6i gen NUDT15 va TPMT trén
bénh nhan bach cau cap dong lympho méi dugc thuc hién tai mot )
it trung tam.

Trung tim Nhi Bénh vién Trung wong Hué dugc thanh 1ap tir ndm
2013 trén co sé khoa nhi trude d6. Bénh nhi bi bénh ung thu mau dugc tién
hanh diéu trj tai Hué tir nhitng ndm 2005. Viéc thuc hién cac xét nghiém
gen duogc tién hanh tir ndm 2012, va phan tich gen duoc 1y hoc dugc thuc
hién tr nam 2018. Tai Viét Nam, hién chua c6 nghién ctru nao thuc hién
dong thoi cac k¥ thuat multiplex RT-PCR, real-time PCR va giai trinh tur
gen Sanger dé xac dinh céc bién ddi gen trong bénh bach cau cip & tré em.
Vi thé, chiing t6i tién hanh dé tai: “Nghién ciru bién ddi gen trong
chin dodn va diéu tri bénh bach ciu cip tré em tai Bénh vién
Trung wong Hué”, véi ba muc tiéu sau:

1. M6 td dac diém lam sang va cdn ldm sang bénh bach cau
cdp o tré em.

2. Xac dinh bzen doi gen trong bénh bach cau cap o'tré em.

3. Khao sat moz lién quan giita cdc bién doi gen voi két qua
diéu tri bénh bach cau cap tré em.

Chuong 1: TONG QUAN

1.1. PAI CUONG VE BACH CAU CAP TRE EM

Bach cau cap la bénh ung thu thuong gap nhét & tré em. Ty 1&
méc bénh bach cau cap tré em vao khoang 46,7 ca/l triéu d6i véi cac
tré & Chau Au, dao dong trong khoang 30-60 ca/l trigu. Di voi
BCCDL, dinh cao thudng gap & tré tir 2-5 tudi, dbi véi BCCDT khong
c¢6 dinh cao mac bénh. Nam méc bénh nhiéu hon nit.

Nguyén nhan gay bénh bénh bach ciu cap tré em van chua dugc
xéac dinh mot cach chinh xac. Cac gid thuyét tap trung chu yéu vao hai
yéu t chinh la blen dol di truyén va tac dong cua moi truong Song
1.2.PAC DIEMLAMSANG CAN LAMSANG BENH BACH CAUCAP

Benh nhan c6 cac hoi chung thiéu mau, xuat huyet tham nhiém,
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nhlem trung. Céan lam sang, blen d6i cong thirc mau (tang hoac giam
s6 lu0’ng bach cau, giam tiéu cau, giam hemoglobin), sinh hoa (tang
acid uric, LDH, men gan tang, suy than, roi loan dién giai), tuy do co
su tham nhiém té bao blast.

1.3. CAC BIEN POl GEN TRONG BENH BACH CAU CAP

Céc bat thudng vé gen chii yéu do dot bién cau triic NST, c6 thé gay
nén bdi chuyén doan NST, mat doan, dao doan, ciu trac lai gen hay
dot bién diém. Trong d6, chuyén doan NST thuong gip nhét. Trong
BCCDL, cac dung hgp gen thuong gap theo thtr tu: dung hop gen
TEL/AML1 do t(12;21)(p13;q22), dung hop gen E2A/PBX1 do
t(1;19)(q23;p13), dung hop gen BCR/ABL1 do 1(9;22)(q34;g11), dung
hop gen MLL/AF4 do t(4;11)(q21;q23), dung hop SET/NUP214,
chuyén doan t(8;14)(q24;q32), va mot s6 bién doi gen trong T-
BCCDL. Trong BCCDT, cac dung hop gen thuong gép bao gom: dung
hop gen AMLL/ETO do t(8,21)(22;022), dung hop gen PML/RARA
do t(15;17)(g22;021), ddo doan nhidm sic thé 16, inv(16)(p13;q22),
dung hgp gen MLL/AF6 do t(6;11)(g27;923), dung hop gen
KMT2A/MLLT10 do t(10;11)(p12;923). Cac dung hop gen c6 vai tro
quan trong trong chan doan va phan nhom nguy co tién luong.

1.4. CAC YEU TO TIEN LUQNG BENH BACH CAU CAP

Déi voi BCCDL, cac yéu té tién lugng bao gém: tudi, gioi, chung
toc, bién doi di truyén, sé lwong bach cau, kiéu hinh mién dich, tinh
trang dinh dudng va dap ung diéu tri. D6i véi BCCDT, cac yéu tb tién
lwong bao gom: cé&c biéu hién 1am sang, can 1am sang, cac bién doi di
truyén, va dap ung diéu tri. _

1.5. PHAN NHOM NGUY CO, CHAN POAN VA PIEU TRI

Dbi voi BCCDL, phan nhém nguy co theo tiéu chuan phan loai
cta vién ung thu quc gia Hoa ky (tudi, s lwong bach cau), chia thanh
ba nhém: nguy co thuong, nguy co cao va nhom BCCDL nhil nhi.

Chan doan BCC dya vao 1am sang, tiy do (c6 sé lwong té bao
blasts > 20%), hoa hoc té bao va mién dich té bao.

Vé diéu tri, ddi véi BCCDL dang 4p dung phac d6 CCG 1881,
1882 hiéu chinh. Béi véi BCCDT, dang ap dung phac dd 7&3 (riéng
bach cau cap tién tuy bao &p dung phac do riéng).

1.6. CAC GEN LIEN QUAN CHUYEN HOA THUOC 6-
MERCAPTOPURINE

Hai da hinh gen NUDT15 va TPMT déng vai tro quan trong trong

qua trinh chuyén héa thuéc 6-MP, mét thudc ma nhitng bénh nhan
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BCCDL phai dung trong vong 2-3 nam. Viéc xac dinh dugc kha nang
chuyén héa thuoc dya trén hai da hinh gen NUDT15 va TPMT gidp
nha 1dm sang sir dung liéu thuoc phu hop cho bénh nhan.

1.7. PANH GIA PAP UNG PIEU TRI

Danh gia lui bénh sau tan cong khong nhimg giup tién lugng bénh
ma con gidp chon lya bién phap diéu tri tiép theo. Trudc day, danh gia
lui bénh chi dua vao hinh thai hoc té bao. Ngay nay, nho su phat trién
cuia khoa hoc k§y thuat, bénh nhan con dugc danh gia bénh ton du tdi
thiéu (MRD) dra vao phuong phap dém dong chay té bao.

Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU
Dbi twong nghién ceu 1a 118 bénh nhi dwoc chan doan

BCCDL va BCCDT, diéu trj tai khoa nhi Ung buéu - Huyét hoc -
Ghép tay, Trung tdm Nhi khoa- Bénh vién Trung uong Hué, tir
11/2017 dén 5/2022.
2.1.1. Tiéu chuén lya chen bénh nhi

e Bénh nhi dugc chan doan xac dinh 12 BCCDL hay BCCDT
lan dau.

e Tudi < 16 tudi.

e T4t ca bénh nhan duoc 1am phan tich bién déi gen phuong
phap multiplex RT- PCR, véi kit Hemavision 28N, phéat hién dugc 28
dot bién gen co ban trong bénh BCC.
Tiéu chuan chin doan BCC: Lam sang: Triéu ching toan than: sét,
mét moi, an kém. Thiéu mau, xuat huyét dudi da hodc niém mac. Triéu
chang thAm nhiém ngoai tiry xwong: gan, lach, hach I6n, phi dai nuéu,
san luc dudi da, tham nhiém hé than kinh trung wong, thim nhiém trung
that, hay tham nhim tinh hoan.
Céng thirc mau ngoai vi: C6 hemoglobin (Hb) thuong giam, sb luong
bach cau c6 thé tang, binh thucyng hay gidm, nhung thuong cd bach cau
da nhén trung tinh giam nang, c¢6 thé nhin thdy bach ciu non ra mau
ngoai vi hodc khdng. S6 lwong tiéu cau thuong giam.
Tuay dd: Té bao blast trong tiry > 20%. DAy 1a tiéu chuan vang dé chan
doan BCC.
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Tiéu chuan chan doan BCCDL tré em

Hoa hoc té bao: ¢6 PAS (+), Soudan-black (-), Peroxydase (-).

Tiéu chuan chan doan dya trén cac CD mang té bao [80]

Dong té bao B: CD19 duong tinh manh véi > 1 chi diém duong
tinh manh véi: CD79a, CD22, CD10 hoic CD19 yéu véi > 2 chi diém
duong tinh manh nhu: CD79a, CD22, CD10.

Dong té bao T: CD3 duong tinh va t6i thiéu mét trong céc chi
diém nhu CD2, 5, 7, hoic 8.

Tiéu chuan chan doan BCCDT tré em

Hoa hoc té bao: Thuong dwong tinh véi MPO, Soudan - Black,

am tinh vai PAS.

Cac dau an mién dich pha hop véi BCCDT: MPO, CD13,

CD33, CD117, £CD14. CD15 [61].

2.1.2. Tiéu chuin loai trir

¢ Bénh nhi bi BCC thir phat hay tai phat.

o Tré va nguoi dai dién chim soc khong dong y tham gia nghién cau.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Thiét ké nghién ciu

Nghién ctru mé ta, tién ctru c6 theo ddi doc. Thoi gian theo doi
doc dén khi két thac nghién cau 1a 1/6/2022.

2.2.2. Phwong phap chon miu

C& mau thuan tién: T4t ca bénh nhi méi, duoc chan doan BCCDL

hay BCCDT nhap vién trong thoi gian nghién ciru.

2.2.3. N§i dung nghién ctu

2.2.3.1. M@ td ddc diém 1am sang, cdn 1am sang bénh bach cau cdp
tré em

- Bic diém chung nhoém nghién ctu: Tudi, gidi, dia du, xép loai thé
bénh theo mién dich, xép loai dudi nhém va phan loai nhém nguy co.

- M0 ta cac dic diém 1am sang: triéu chang khai phét, thoi gian
tir IGc khoi phat dén 1c nhap vién, cac biéu hién 1am sang thuong gap
va it gap trong bénh BCC.

- M6 ta cac dic diém can 1am sang: cong thiec mau (bach ciu,
bach cau hat, tiéu cau, hemoglobin), bach cau non trong méu ngoai vi.
Céc bién doi vé tuy dd. Cac bién doi vé sinh hda: LDH, acid uric, chirc
ning gan, chic nang than. Bién doi vé chic niang dong mau.
2.2.3.2. Xdc dinh cac bién dai gen trong bénh bach cau cép tré em

- Xac dinh ty 1é mot sé dot bién dung hop gen c6 ¥ nghia trong
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bénh bach cau cap tré em. Dua trén 118 bénh nhi dwoc thuc hién xét
nghiém multiplex-RT-PCR (Kkit c6 kha ning phat hién 28 dot bién
gene). Phat hién cac dot bién gen trong mdi nhém bénh va phan chia
cac dot bién gen theo chan doan, phan loai dugi nhém.

- Xac dinh cac da hinh gen NUDT15 va TPMT trong 72 bénh
nhan BCCDL. Phan tich tan suat céac alen va kiéu gen ciia da hinh gen
NUDT15 va TPMT.
2.2.3.3. Khdo sat méi lién quan giia cac bién déi gen véi két qud
diéu tri bénh bach cau cdp tré em.

- Xac dinh ty 18 lui bénh, ty 1¢ tai phat, xac suat sdng toan b va song
khdng bénh trong bénh bach cau cap & tré nghién ciu.

+ Tién hanh xé4c dinh céc ty 1& lui bénh, ty I¢ tai phét trong mdi
nhém BCCDL va BCCDT.

+ Tinh xac suét séng toan bo va séng khdng bénh trong mai
nhom BCCDL va BCCDT trong thoi gian 3 nam.

- Tim méi lién quan gitta dot bién gen véi két qua diéu tri:

+ Lién quan giira dot bién gen vai két qua diéu tri sau tan cong.

+ Tim méi lién quan giita cac dot bién gen vai tinh trang tai phat
trong mdi nhém bénh.

+ Tim mdi lién quan giira cac dot bién gen véi xac suat séng
toan bg, sdng khéng bénh trong mdi nhém bénh.

+ Tim hiéu méi lién quan giira cac da hinh gen NUDT15 va TPMT
VGi Xac suat sbng toan bo va sdng khong bénh trong nhém BCCDL.
2.3. TIEU CHUAN PANH GIA

- Panh gia lui bénh hoan toan: S lugng bach cau hat >
1,5x10%1, s6 lugng tiéu cau > 100.000x10%1. Tiy d6 binh thuong, co mat
do té bao trung binh hozc giam, < 5% té bao blast. Khong tai phat trong vong
4 tuan. Panh gia khong lui bénh: tay d6 con hién dién > 20% té bao
blast. Panh gia lui bénh mét phan: tay do con hién dién 5-20% blast.

- T4i phét tay: sau khi dat lui bénh trén 4 tuan, bénh nhi xuat
hién thiéu mau, sét, gan lach hach to. Choc tiry c6 > 20%. Tai phat hé
than kinh trung wong: c6 hoic khong c6 dau dau, budn nén. Dich ndo
tay cho thay c6 trén 5 bach cau/mma3, va c6 té bao blast, hoic c6 cac
U ndi so, ton thuong cac day than kinh so. Tai phét tinh hoan: tinh hoan
sung to, dau, choc sinh thiét tinh hoan bang kim nhé cho thiy c6 té
bao blast.
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Chuwong 3. KET QUA NGHIEN CUU

3.1. PAC PIEM LAM SANG, CAN LAM SANG BENH BACH
CAU CAP
3.1.1. Pic diém chung ddi twong nghién ciu

- Tudi trung binh caa nhém BCC: 5,8 * 4,0 tudi.

- Bach cau c4p dong lympho B: 70 (59,3%), bach cau cap dong
lympho T: 13 (11,0%), bach cau cap dong tuy: 35 (29,7%). Déi véi
BCCDL, nguy co thuong (61,4%), nguy co cao (38,6%), lta tudi tir
1-5 tudi chiém ty 1& nhiéu nhat 14 57,8%. Trai lai, ddi véi bach cau cip
dong tay, khong c6 dinh cao mac bénh.

- Bénh nhan nam: 71 (60,2%), bénh nhan nix: 47 (39,8%).
3.1.2. Pic diém 1am sang bénh bach ciu cp

- Triéu chung khoi phat & bénh nhan BCC bao gom: sot
(57,6%), da xanh xao 32,2%, xuat huyét 21,2%, ndi hach 18,6%, dau
khop 15,3%. Céc ly do nay chiém ty 1¢ khac nhau giira hai nhom bénh
BCCDL va BCCDT, nhung khong c6 ¥ nghia thong ké (p>0,05). Ngoai
trir triéu chimg dau khép gap nhiéu hon & nhém bénh BCCDL so voi
BCCDT, 20,5% so v&i 2,9% tuong tmg, c6 ¥ nghia thong ké (p <0,05).

- Trung vi thoi gian xuat hién triéu chung dau tién dén lGc nhap
vién ciia nhém bénh bach cau cip 1a 14 ngay. Trung vi thoi gian cua
nhém BCCDL va nhém BCCDT lan luot 1a 14,0 va 10,0 ngay. Su
khéc biét khong c6 ¥ nghia thong ké (p>0,05).

- Biéu hién 1am sang thuong gap nhét trong bénh BCC 1a thiéu
mau (87,3%), gan Ion (48,3%), hach 16n (44,9%), sbt (44,9%), lach
I6n (41,5%), xut huyet (39,8%) va dau xuong khap 921,2%). Triéu
chang it gap bao gém: tham nhiém tinh hoan (2,8%), phi dai nuéu
(1,7%) va san luc (0,7%).

3.1.3. Pic diém can 1am sang trong bénh bach ciu cap tré em

- Cong thirc mau cho thay c6 28,8% bénh nhan c6 sé lwong bach
cau > 50x10%1, 43,2% bénh nhan c6 sb lugng bach cau trung tinh
<500/ul. Nong d6 Hb trong khoang 7-11 g/dl chiém ty 1& cao nhat,
62,7%. Tiéu cau < 20x10%1 chiém ty 18 24,6%. Ty Ié cac muc sd
lugng bach cau, bach ciu trung tinh, ndng d6 Hb ciing nhu sb
lugng tiéu cau giira hai nhdm bénh khac biét khong co ¥ nghia
théng ké (p>0,05).

- C6 20,3% bénh nhan BCC khéng cé su hién dién bach cau non
trong mau ngoai vi, 29,7% bénh nhan cé ty I¢ blast tir 1-<25%, 21,2%
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bénh nhén cd blast mau ngoai vi tir 25-50% va 28,8% bénh nhéan co ty
I& bach cau non trong mau ngoai vi > 50%. Su khac biét vé ty I¢ phan
bd bach cau non mau ngoai vi giita hai nhém BCCDL va BCCDT
khong c6 ¥y nghia thong ké (p>0,05).

- 65,3% bénh nhan BCC c6 sb lugng bach cau non trong
tiy d6 > 50%, va 34,7% bénh nhan c6 sé luong bach cau non tir
20 - <50%. Gia tri trung vi té bao tay caa nhém BCC, BCCDL va
BCCDT lan luot 14 100,0 x10%1, 100,0 x10%1 va 60,0 x10%1. Khéng
c6 su khac biét co y nghia théng ké gitra 2 nhom BCCDL va BCCDT
(p>0,05).

- C0 89,4% bénh nhan tang LDH, 16,8% bénh nhan tang acid
uric, 35,7% bénh nhan c6 men gan ting, 0,9% bénh nhan suy than va
25,0% bénh nhén c6 tang CRP.

3.2. XAC PINH CAC BIEN POl GEN TRONG BENH BACH
CAU CAP TRE EM
3.2.1. Céc bién d@di gen trong bach cau cap dong lympho

Bing 3.1. C4c bién déi gen thwong gip trong bénh BCCDL

Dung hep gen S6 lwong Ty 18 (%)
TEL/AMLL- t(12:21)(p13:22) 10 12,1
BCR/ABL- t(9;22)(q34:q11) 4 4.8
E2A/PBXL — 1(1;19)(q23:p13) 3 3,6
MLL/AF4- t(4;11)(q21;q23) 2 2,4
SET/NUP214- t(9:9)(p34:934) 1 12
Khéng biéu hién 63 75,9
Téng cong 83 100,0

- Céac dung hop gen thuong gap theo thir tu: TEL/AML1
(12,1%), BCR/IABLL (4,8%), E2A/PBX1 (3,6%), MLL/AF4 (2,4%) va
SET/NUP214 (1,2%).

- Phan nhom tién luong theo cc dot bién gen cho thay: tién luong
tot (12,1%), tién Iuong trung binh (80,7%), tién luong xau (7,2%).

- Su khac biét vé ty Ié phan bd dung hop gen giira hai nhom
nguy co thudng va nguy co cao, hay gitra hai nhém B-BCCDL va T-
BCCDL khoéng c6 ¥ nghia thong ké (p>0,05).
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3.2.2. Céc bién déi gen trong bach cu cap dong tiy
Bang 3.2. C&c bien doi gen thuwong gap trong bénh BCCDT

Dung hep gen Sélwong | Ty lé (%)
AMLL/ETO —(8;21)(922;q22) 5 14,2
AML1/ETO + BCR/ABL1 1 29
PML/RARA — t(15;17)(q22; q22) 3 8,6
MLL/AF6- t(6;11)(927;923) 2 5,7
KMT2A/MLLT10 — t(10:11)(p12:923) 1 2,9
Khong biéu hien 23 65,7
Téng cong 35 100,0

- Céc dung hop gen thuong gap theo thu tu: AML1/ETO
(14,2%), PML/RARA (8,6%), MLL/AF6 (5,7%), KMT2A/MLLT10
(2,9%), AML1/ETO va BCR/ABLL ( 2,9%).

- Phan nhom tién luong theo dot bién gen: nhém tién luong
t6t (22,9%), tién luong trung binh (65,7%), tién lwong xau chiém ty 1
(11,4%).

3.2.3. Céc bién a@oi gen dwoc ly hoc trong qua trinh diéu tri bach
ciu cap dong lympho

- C6 72 bénh nhan BCCDL duoc lam xét nghiém NUDT15
va TPMT. Két qua xét nghiém NUDT15 cho thay cd 18,1% bénh
nhan phéat hién da hinh gen NUDT15. Ty 1€ phat hién da hinh gen
NUDT15 trong hai nhém B-BCCDL va T-BCCDL lan luot la
20,0% va 8,3%. Su khac biét khong co y nghia thong ké (p>0,05).
Ngoai kiéu gen alen NUDT15*1 (90,2%), con gap cac loai alen khac
nhu: NUDT15*3 (6,3%), NUDT15%6 (2,1%), NUDT15*2 (0,7%) va
NUDT15*5 (0,7). Cac kiéu gen NUDT15 theo thi tu lan luot nhur sau:
NUDT15*1/*1 (81,9%), NUDT15*1/*3 (11,1%), NUDT15*1/*6
(4,2%), NUDT15*1/*2 (1,4%) va NUDT15*3/*5 (1,4%).

- C6 6,9% bénh nhan c6 da hinh gen TPMT, trong d6 tan sut
alen TPMT*1 chiém da s6 (96,5%), alen TPMT*3C (3,5%). Ngoai
kiéu gen TPMT*1/*1 (93,1%), chi gap mot kiéu gen TPMT*1/*3C
(3,5%).
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Bang 3.3. Chuyén hda thuc 6-MP dua trén cac da hinh gen NUDT15 va TPMT

Chuyén hoa thudc 6-MP S6 lwong | Ty 18 (%)
Chuyén hoa binh thuong 55 76,4
Chuyén hda trung gian dya trén 1 da hinh gen| 12 16,6
C6 kha nang chuyén hoa trung gian dua 1 14

trén 1 da hinh gen ’

Chuyén héa trung gian dya trén hai da hinh gen 1 1,4
Khong xac dinh 3 4.2
Tong cong 72 100

3.3. KHAO SAT MOI LIEN QUAN GIUA CAC BIEN POl GEN
VOI KET QUA PIEU TRI BENH BACH CAU CAP TRE EM
3.3.1. Xac dinh ty I¢ lui bénh, tai phat, xac suit séng toan bd va
song khong bénh trong bénh bach cau cap ¢ tré em

- Két qua cho thdy 95% bénh nhan BCCDL lui bénh dwa theo sb
lwong té bao blast < 5% sau tin cong. Ty 18 lui bénh ddi voi nhom
nguy co thuong la 100%, trong khi ¢ nhom nguy co co cao la 86,7%.
Sy khéc biét ¢6 ¥ nghia thong ké (p<0,05).

- Nhom BCCDT c6 73,1% bénh nhi dat lui bénh, 15,4% bénh nhan
lui bénh mét phan va 11,5% bénh nhan khdng lui bénh. Tir vong trong
giai doan tan céng chiém 25,7%.

- Ty lé tai phat chung trong nhém bénh bach cau cap l1a 19,9%,
trong d6 tai phat tiry chiém ty 1¢ 11,9%, tai phat hé than kinh trung
wong 14 6,0%, tai phat két hop giita hé than kinh trung wong va tiy la
1,0% va tai phat md mém 1a 1,0%. C6 su khac biét vé ty 18 tai phat
gitra hai nhdm. Nhém BCCDT c6 ty I¢ tai phat chung cao, 40,9%, so
v6i nhém BCCDL 1a 14,0%. BCCDT c6 ty I8 tai phat tiy cao hon
BCCDL, 36,4% so vai 5,1%. Nhém BCCDL c6 ty 1€ tai phat hé than
kinh trung wong cao hon BCCDT, 7,6% so v&i 0%. Su khac biét nay
c¢6 ¥ nghia thong ké (p<0,05).

- Trong tong s6 118 bénh nhén, c6 dén 30 bénh nhan da tir vong trong
thoi gian nghién cau. S6 bénh nhan con song 1a 88, chiém ty 1¢ 74,6%.
Thoi gian sdng toan bo trung binh trong thoi gian theo doi 13 40,8 + 2,1
théang. Tai thoi diém 1 nam, 2 nam va 3 nam, xac suit séng toan bo cua
bénh nhan BCC lan luot |4 82,2 + 3,6%, 75,1 + 4,5%, va 67,4 + 5,5%.

- Va0 thoi diém 3 nam, xac sudt séng toan bo cua B-BCCDL, T-
BCCDL va BCCDT lan luot 1a: 77,6 + 6,7%, 68,4 + 15,8%, va 45,5 +
10,2%. Sy khac biét c6 y nghia thong ké (p<0,05).
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- Tai thoi diém 1 ndm, 2 ndm va 3 nam, Xac suat séng khoéng bénh
ciia nhém BCC lan luot 12 81,1 + 3,7%, 71,1 + 4,8%, va 69,0 + 5,1%.

- Tai thoi diém 3 nam, X4c suat song khdng bénh cua 3 nhém bénh
nhan B-BCCDL, T-BCCDL va BCCDT lan luot 12 79,5 + 6,1%, 70,3
+ 14,8% va 44,6 + 10,0%. Su kh&c biét c6 ¥ nghia théng ké, p<0,05.
3.3.2. Mai lién quan giira dt bién gen véi ty 18 lui bénh, ty I8¢ tai
phat, xac suit song toan b va song khong bénh trong bénh bach
cAu cap tré em
3.3.2.1. Lién quan giz#a dgt bién gen véi két qua diéu tri sau tan cong
doi véi bach cdu cap dong lympho

- Nhom tién lugng x4u c6 ty 18 lui bénh thip nhat (66,6%), nhom tién
lugng trung binh la 98,4%, va nhom tién luwong thuan lgi cd ty 1€ lui bénh
14 90,0%. Su khac biét c6 y nghia thong ké (p<0,05).

- Nhom tién lugng thuan lgi va tién lugng trung binh c6 ty 1¢ MRD
< 10*sau tan cong lan luot 1a 88,9% va 92,2%, trong khi ty 1& nay chi
50% & nhom c6 dot bién xau. Sy khéac biét co ¥ nghia théng ké (p<0,02).
3.3.2.2. Lién quan giira dét bién gen véi két qud diéu tri sau tan cong
déi véi bach cau cap dong tiy

- Nhom tién Twong xau co ty 1¢ lui bénh 1a 33,3%. Ty Ié nay xuat
hién & nhém c6 tién luong trung binh va tién luong tot luot 13: 66,7% va
100%. Sy khéc biét khong c6 ¥ nghia thong ké (p>0,05).
3.3.2.3. Pdnh gid tinh trang tai phat bach cdu cdp dong lympho theo
phan nhém dét bién gen

- Nhom tién lugng xau c6 ty 16 tai phat cao nhat (66,7%), tiép theo
la nhom tién lugng trung binh (11,1%), nhom tién lugng thuan lgi
chua c6 biéu hién tai phat. Su khac biét co y nghia thong ké (p< 0,05).
3.3.2.4. Ddanh gid tinh trang tai phat bach cdu cap dong tiy theo
phén nhém dgt bién gen

- Nhom tién lugng xau c6 ty 18 tai phét cao 66,7%. Nhom tién lwong
trung binh va tién luong tbt ¢4 ty 16 tai phat lan luot 12 41,7% va 28,6%.
Su khéc biét khong c6 y nghia théng ké (p>0,05).
3.3.2.5. X&c sudt séng toan bé theo phan nhoém bién déi gen bach
cdu cdp dong lympho
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104 . Tién lrong tﬁg 3 ndm: 100,0 + 0,0%
08 Tién lwong trung binh, 3 ndny: 76,3 + 7,1%
-3
-
E‘ 0.6
ob
&
= 047
ﬁ ién hwong xdu, 3 nam: 250 £ 21, 7%
0.2+
Log Rank test %2 =199, p < 0,01
0.0
T T T T T T T
oo 10,00 20.00 3000 40,00 50,00 G0.00
Thaéi gian séng toan b (thing)
1 nam 2 nam 3 nam
Tién luong xau 75,0 £21,7% 50,0 £ 25,0% 25,0+ 21, 7%
Tién lugng trung binh 94,0 £ 2,9% 86,7 £4,9% 76,3+ 7,1%
Tién lwong tot 100,0 + 0,0% 100,0 + 0,0% 100,0 + 0,0%

Biéu dd 3.1. Buong biéu dign xac suat séng toan bo theo phan nhém
bién d6i gen BCCDL

- Tai thoi diém két thdc nghién ctu, trong tong s6 83 bénh nhan
BCCDL, c6 13 bénh nhan tir vong, trong d6 3/6 bénh nhan thuéc nhém
dot bién gen tién lugng xau, 10/67 bénh nhan thuée nhom tién luong trung
binh va chua c6 bénh nhan ndo ¢ nhom tién lugng tot tr vong. S6 bénh
nhan con séng la 70 bénh nhan, chiém ty 16 84,3%. Tai thoi diém 3 nam,
XAC Sut séng toan bo ctia nhom tién lugng tét, trung binh va xau lan luot
14 100,0 £ 0,0%, 76,3 £ 7,1%, va 25,0 + 21,7%. Su khac biét c6 y nghia
théng ké (p<0,05).
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3.3.2.6. X4c sudt séng toan bg theo phan nhom djt bién gen bach
cau cap dong tay

1.0+ |
0.8
. Tién hrong tot, 2 ndm: 65,6 + 20,9%
2 : : +—+
En
% Tién hrong trung binh, 2 ném: 40,7 + 12,5%
& 0.4 + -
i
Tién lrong X§Lk 2 nam: 37,5 £ 28,6%%
0.24
004 Log Ranktest¥2 =27 p=03
EIIEI 1 U?UU ZU?UU SUI.UU 4U?UU SU.IUEI BU?UU
Thai gian séng toin b (thing)
1 nam 2 nam 3 ndm
Tién lwong xau 37,5+28,6% 37,5+£28,6% -
Tién lugng trung binh 56,5+ 10,3% 40,7+125% 40,7 +12,5%
Tién luong tot 65,6 £20,9% 65,6 +£20,9% 65,6 +20,9%

Biéu dd 3.2. Buong biéu dign xac suat séng toan bo theo phan nhém
dot bién gen BCCDT

- Tai thoi diém két thic nghién cau, trong téng sé 35 bénh
nhan BCCDT, c6 17 bénh nhan ti vong. S6 bénh nhan con séng 1a 18
bénh nhan, chiém ty 1& 51,4%. Tai thoi diém 2 ndm, X4c suat séng toan
bo cua nhom dot bién tién lwong xAu, tién lwong trung binh va tién luong
t6t 1an luot 12 37,5 + 28,6%, 40,7 + 12,5% va 65,6 + 20,9%. Tuy nhién,
su khac biét khong c6 y nghia thong ké (p>0,05).
3.3.2.7. X4c sudt séng khong bénh theo phan nhom bién doi gen bach
cdu cap dong lympho

Xac suit song khong bénh khac biét rd gitra cac nhom. Tai
thoi diém 2 nam, xac suit séng khdng bénh & cac nhom tién luong tot,
trung binh va xau lan luot 1a: 100 + 0,0%, 81,5 + 5,8%, va 27,8 +
23,2%. Su khac biét co y nghia thdng ké (p<0,05).
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3.3.2.8. Xé&c sudt séng khdng bénh theo phan nhém dgt bién gen
bach cdu cdp dong tiy

Tai thoi diém 12 thang, xéac suat séng khdng bénh ciia nhém
tién luong Xau, tién lugng trung binh va tién luong tot lan luot 12 37,5
+ 28,6%, 38,0 £ 12,3% va 65,6 + 20,9%. Tuy nhién, sy khac biét
khong c6 y nghia thong ké (p>0,05).
3.3.2.9. X4c sudt Song con theo céc bién d01 gen dugt ly hoc

Tai thoi diém 3 nam, x4c suat sbng con toan bo hay song
khong bénh cua bénh nhdn BCCDL c6 mang da hinh gen TPMT va
khoéng c6 mang da hinh gen TPMT la 66,7 + 27,2%, 75,0 £ 21,7% va
84,8 + 5,9%, 86,0 + 5,5%. Su khac biét khong c6 ¥ nghia théng ké
(p>0,05).

Xac suat séng con toan bo hay séng khong bénh cua bénh
nhan BCCDL la c¢6 mang da hinh gen NUDT15 tai thoi diém 3 nam 13
90 £ 9,5%, 90,0 + 9,5% va 81,7 = 7,1%, 83,0 + 6,7%. Tuy nhién, su
khéc biét khong c6 y nghia thong ké (p>0,05).

Chuwong 4
BAN LUAN

4.1. PAC PIEM LAM SANG, CAN LAM SANG BENH BACH
CAU CAP TRE EM
4.1.1. Pic diém chung ddi twong nghién ciru
Tudi trung binh cia nhém nghién cau 135,8 + 4,0 tudi. Tuong tu
nghién ciru cia Robazzi cho thy tudi trung binh 1 6,18 tudi. Di voi
nhém BCCDL, Kra tudi 1-5 tudi chiém ty 1&é 57,8%. Pdi voi BCCDT,
khong c6 dinh tudi mac bénh. Tuong tu v6i nghién ciru cua céc tac gia
trong nudc Va trén thé gioi.
Ty 1é nam/nit trong nhém BCC la 1,51/1, ph hop véi két qua
nghién cutu cua Robazzi, 59,4% bénh nhi nam va 40% bénh nhi ni.
C6 70,3% bénh nhan bi bénh BCCDL va 29,7% bi BCCDT. Theo
nghién ctiu ciia Robazzi va Sinigaglia cho thay ty I¢ BCCDL lan luot la
77,1% va 83,6%, BCCDT chiém ty 1& lan Iuot 1a 22,9% va 16,3%. Ddi
v6i BCCDL, dong lympho B chiém ty 18 84,3% va dong lympho T
chiém ty 1¢ 15,7%. Tuong tu két qua cua Shalal.
Trong nghién ctiu ctia ching t6i, nhém nguy co thuong chiém ty
1& nhidu hon nguy co cao (61,4% so v6i 38,6%). Két qua cua ching ti
phtl hop vai két qua cua Jovanovska.
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4.1.2. Pic diém |am sang bénh bach cau cap

Céc triéu ching phd bién khién bénh nhan nhap vién, bao gém sét
(57,6%), da xanh xao (32,2%), xuat huyét (21,2%), ndi hach (18,6%),
dau khop (15,3%). Nghién ciru ciia chiing tdi ¢ nhitng diém tuong dong
véi nghién ciru cua Shahab.

Thoi gian thoi phat dén IGc nhap vién trung vi caa nhém nghién
ctu 1a 14 ngay. Tuong tir voi két qua cua Nwannadi.

Céc biéu hién 1am sang thuong gap cua bénh BCC bao gom thiéu
mau (87,3%), gan l6n (48,3%), hach 16n (44,9%), sbt (44,9%), lach Ion
(41,5%), xuat huyét (39,8%) va dau xwong khop (21,2%). Trong nghién
ctu ciia chiing t6i, triéu chimg dau khép gap nhiéu hon & nhom BCCDL
s0 v&i BCCDT, 26,5% so Vi 8,6%. Su khac biét vé triéu ching dau khop
gitra hai nhom BCCDL va BCCDT c6 ¥ nghia thong ké (p<0,05). Két
qua cta chang téi phu hop véi nghién cau caa Colby-Graham. Triéu
ching tham nhidm tinh hoan trong nghién ciu cua chang toi chiém ty
18 2,8%. Theo cac tac gia trén thé gisi, tham nhiém tinh hoan gap ty 18
1,1-2,4% & tré trai tai thoi diém chan doan BCCDL.

4.1.3. Pic diém can 1am sang bénh bach céu cap tré em

C6 28,8% bénh nhan c6 s6 lwong bach cu > 50x10%1, tuong ti
vé6i két qua nghién ctiu cia céc téc gia khac trong nudce ciing nhu trén
thé gidi, theo d6 sb lwong bach cau > 50x10%I chiém ty 18 tir 19,4% -
34,5%. Nong d6 Hb trong khoang 7-11 g/dl van chiém ty 1& wu thé,
62,7%. Theo Barbosa ty 1& bénh nhan cé nong do Hb < 11g/dl chiém ty
1& 88%. CO 24,6% bénh nhan BCC c¢6 sb lugng tiéu cau < 20 x10%1.
Twong tu vai két qua cua Shalal, 25,5% bénh nhan BCCDL c6 s luong
tiéu cau < 20 x10%1.

Két qua cho thay ty I1& bach cau non trong mau ngoai vi > 25%
chiém ty 1& 50,0%. Theo nghién ciru cia Dai, nhitng tré B-BCCDL véi
sb luong té bao blast ngoai vi thap cé thoi gian sdng tét hon so Vi
nhitng tré c6 sé luong blast cao. Nguoc lai, ddi véi T-BCCDL, nhém
c6 s6 lwong té bao blast ngoai vi thap lai cd thoi gian séng xau hon so
vGi nhém c6 sb lwong té bao blast trung binh va cao.

Gia tri trung vi té bao tay caa nhém BCC 12 100,0 x10%1 va khéng
khéc biét giita 2 nhém BCCDL va BCCDT. Két qua cua ching toi
tuong tu véi két qua cua Nguyén Tu Hing.

C6 89,4% bénh nhan BCC ¢6 gia tri LDH tang, 16,8% ting nong
d6 acid uric. Theo Sivinir, ¢6 12,6% bénh nhan BCCDL ¢6 tang acid
uric. Trong nghién ciu cua ching téi c6 35,7% bénh nhan c6 men gan
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tang. Tang men gan c6 thé gap tai thoi diém chan doan do té bao blast
tham nhiém & gan. Suy than gap trong 1 bénh nhan BCCDL, chiém ty
1¢ 0,9%. Nguyén nhan gay suy than thuong gap trong hoi chung ly giai
u, do cac té bao ung thu tu chét véi sb luong 16n, hodc dudi tac dong
cuia hda chat. Bén canh do, con co thé do cac thude gay doc tinh 1én
than hozc soc nhiém tring. C6 25% bénh nhan c6 gié tri CRP tang tai
thoi diém nhap vién. CRP dugc xem | mot chi diém dé danh gia
nhiém tring.
4.2. XAC PINH CAC BIEN POl GEN TRONG BENH BACH
CAU CAP TRE EM
4.2.1. Céc bién di gen trong bach cau ciap dong lympho

Qua phan tich multiplex-PCR, ty Ié dot bién dung hop gen la
24,1%, theo thur tu lan lwot 1a: TEL/AML1 (12,1%), BCR/ABL1
(4,8%), E2A/PBX1 (3,6%), MLL/AF4 (2,4%), SET/NUP214 (1,2%).
Nh¢ vao xét nghiém multiplex-PCR, ching t6i phat hién mot dung
hop gen mai so véi cac nghién ciru trude day ¢ Viét Nam. D6 1a dung
hop gen SET/NUP214. Bay la mot dot bién dung hop gen it gap va ghi
nhan & bénh nhan T-BCCDL, & d6 tudi trung binh tir 10-11 tudi.
Nhitng bénh nhan mang dung hop gen nay s& co tan suat tai phat cao.
Cho dén nay, nguoi ta van chua hiéu rd hét vé dung hop gen nay.

Duya vao cac bién ddi gen, céc tac gia nhu Inaba, Pui phan chia
lam ba nhom tién lwong: tién luong tét, tién lwong xau va tién luong
trung binh. Nghién ctru caa ching ti cd 12,1% dugc phan nhém tién
lwong tét, 80,7% tién luong trung binh va 7,2% tién luong Xau.
4.2.2. Céc bién d@6i gen trong bach cau cap dong tiy

Qua phan tich multiplex-PCR, ching tdi phat hién 34,3% bénh
nhan c6 dot bién gen, trong d6 dung hop gen AMLI/ETO (14,2%),
PML/RARA (8,6%), MLL/AF6 (5,7%), KMT2A/MLLT10 (2,9%),
AML1/ETO and BCR/ABL1 (2.9%). Mot diém méi trong nghién cau
cua chang t6i: phat hién mot bénh nhdn BCCDT mang hai dung hop
gen AML1/ETO va BCR/ABL1. Pay 1a mot ca rat dac biét, dwoc ghi
nhan dau tién tai Viét Nam. D6i voi BCCDT, ton tai dung hop gen
BCR/ABL1 di 1a mét truong hop rat hiém. Va truong hop ton tai dong
thoi hai dung hop gen trén rat hiém khi xay ra. Theo béo cdo y van trén
thé gidi, chi gap mot sé rat it cac ca c6 ton tai dong thoi hai dung hop
gen AML1/ETO va BCR/ABL1 va nhirng bénh nhan nay s€ co tién lugng
xAu. Bén canh do, nhitng dung hop gen MLL/AF6 va KMT2A/MLLT10
la nhitng dung hop gen chwra thiy ghi nhan trude day o tré em Viét Nam.
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Duya vao cac dot bién gen duoc phat hién, tac gia Quessada da
dua ra cac phan nhém tién luong. Trong nghién ciru caa chdng téi,
nhém tién lwong tdt chiém ty Ié 22,9%, tién luong trung binh (65,7%),
tién lugng xau (11,4%).

4.2.3. C&c bién d6i gen dwoc ly hoc trong qua trinh diéu tri bach
cau cap dong lympho
Trong nhém BCCDL, chdng tdi ¢6 72/83 bénh nhan dugc lam
ddng thoi gen NUDT15 va TPMT. Két qua cho thay c6 18,1% bénh
nhan c6 da hinh gen NUDT15, 6,9% da hinh gen TPMT va 1,4% da
hinh ca hai gen NUDT15 va TPMT. Pay 1a diém méi trong nghién ciru
ctia ching toi. Bang 3.3 da mé ta kha ning chuyén hoa thudc 6-MP va
tir d6 chiing t6i s& dua ra liéu stir dung cho mdi bénh nhan. Nhur vay,
Viéc xac dinh cac da hinh gen NUDT15 va TPMT déng vai trdo quan
trong, gilp nha 1am sang biét dugc mirc chuyén hoa thuc 6-MP dé
chon lva liéu phu hop.
4.3. KHAO SAT MOI LIEN QUAN GIUA CAC BIEN POI GEN
VOI KET QUA PIEU TRI BENH BACH CAU CAP TRE EM
4.3.1. Xac dinh ty 18 lui bénh, tai phat, xac suat séng toan b va séng
khong bénh trong bénh bach ciu cip tré em
4.3.1.1. Ty I¢ lui bénh sau tdn céng déi véi bénh bach cdu cdp tré em
Ty 18 lui bénh sau tan cong d6i voi BCCDL va BCCDT lan
lugt 12 95% va 73,1%. Ty 1¢ lui bénh ddi véi BCCDL tuong duong
Vi céc tac gia khac trén thé gisi, theo do, ty 18 lui bénh dat tir 90-98%.
Riéng dbi voi BCCDT, két qua lui bénh cua ching t6i thip hon so véi
nghién ctru cua Bui Thi My Huong, dat 89,4%.
4.3.1.2. Ty |é tai phét bénh bach cdu cdp tré em

Ty I¢ tai phat trong nhom BCC la 19,9%, nhém BCCDL c6 ty
I¢ tai phat 14 14%, nhdm BCCDT cd ty 1€ tai phat 40,9%. Theo nghién
ctru cua Nguyén Thi Mai Huong, theo ddi cac bénh nhan BCCDL
nguy co cao, cé ty € tai phat la 16,7%. Nghién ctru cua Pedram trén
BCCDT, c6 ty Ié tai phat 1a 34,0%. Nhu vay, ddi véi BCCDT, ty I¢ tai
phét van con rat cao va lam thé nao dé cai thién thoi gian séng cho
bénh nhan van con 1a mot thach thuc.
4.3.1.3. X4c sudt séng toan bé trong bénh bach cdu cdp tré em

Tai thoi diém 3 nam, xac suat song toan bo caa bénh nhan BCC
1a 67,4 + 5,5%. Trong d0, x4c suat sdng toan bo cia nhom B-BCCDL,
T-BCCDL va BCCDT lan lugt 12 77,6 + 6,7%, 68,4 + 15,8% va 45,5
+ 10,2%. Su khéc biét c6 ¥ nghia théng ké (p<0,05).



18

Theo nghién ciru cua Escherich, xac suat séng toan bo cua céc
bénh nhan BCCDL diéu trj theo phac d6 COALL 92 va 97 lan luot 1a
81,1+ 1,8% va 85,4 + 1,4% tai thoi diém 5 nam. Trong nhém BCCDT,
thoi gian sbng toan b trong nghién ctru ciia ching toi thip hon so véi
Waack, voi phac d6 AML-BFM2012, thoi gian song toan bo sau 3
nam la 82 + 3%.
4.3.1.4. X4c sudt séng khong bénh trong bénh bach cdu cdp tré em

Xac sut séng khong bénh ciia nhom chung BCC tai thoi diém 3
nam 14 69,0 £ 5,1%. Tai thoi diém 3 ndm, xéac sudt song khong bénh cua
nhém B-BCCDL, T-BCCDL va BCCDT lan luot 12 79,5 + 6,1%, 70,3 +
14,8% va 44,6 + 10,0%. Sy khéc biét co ¥ nghia théng ké (p<0, 05).

So véi két qua Nguyen Thi Mai Huong trén d6i tuwong
BCCDL nguy co cao, xac sudt song khéng bénh trong vong 5 nam 1a
46,0 + 5,0%. Theo nghién ciu cia Escherich, thoi gian song khong
bénh trong vong 5 nam cuia cac bénh nhan BCCDL diéu tri theo phéac
d6 COALL 92 va 97 lan luot 14 73,2 + 2,0% va 76,7 + 1,7%. Trong
nhom BCCDT, két qua cua ching tdi thip hon so véi Waack, thoi gian
séng khong bénh sau 3 nam 1a 69 + 4%. Diéu nay doi hoi ching toi
can cai thién hon nira chét luong diéu tri cho cac tré bi BCCDT.
4.3.2. Mbi lién quan giira dot bién gen véi ty 18 lui bénh, ty I8¢ tai
phat, x&c suét song toan b va séng khdng bénh trong bénh bach
cau cap tré em
4.3.2.1. Lién quan gifa dgt bién gen véi két qud diéu tri sau téan cong
doi véi bach cau cap dong lympho

Két qua cho thay ty 1¢ lui bénh khéc nhau giita cac nhom cé dot
bién gen. Theo d6, ty 18 lui bénh ciia nhom c6 tién lugng xau dat ty 16
lui bénh thap nhét (66,6%), tiép dén 1a nhom tién lugng tdt (90,0%) va
nhém tién lugng trung binh (98,4%). Su khéc biét c6 ¥ nghia théng ké
(p<0,05).

Két qua nghién ctiu cuia chung t6i c6 vai diém twong dong voi
mot sb tac gia Pui, Lin, Toksvang va Cimino. Nhu vay, c4c bién ddi gen
c6 tac dong dén két qua diéu tri cho bénh nhan.

e Panh gia lui bénh dya vao bénh ton dw tdi thiéu (MRD)

Nhom tién luong thuan loi c6 ty 16 MRD < 10 sau tin cong 1a
88,9%, va ty 1& nay chi 50% & nhém c6 tién lwong xau va 92,2% & nhém
¢6 tién luong trung binh. Sy khéc biét co y nghia thng ké (p<0,05). Két
qua cua chang téi phu hgp vai Borowitz. Ty 1€ nhitng bénh nhi c6 dung
hop gen TEL/AML1 dat duoc gia tri MRD < 10 la 87,9%, trong khi
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nhiing bénh nhan c6 dot bién MLL, ty Ié dat MRD < 10*1a 70,7%.
4.3.2.2. Lién quan gida dét bién gen véi két qud diéu tri sau tdn cong
doi Vi bach cdu cdp dong tizy

Nhom tién luong xau, trung binh va tét co ty 18 lui bénh 1a 33,3%,
66,7% va 100%. Tuy nhién, su khac biét nay khong co ¥ nghia thong ké
(p>0,05). Diéu nay c6 thé phan anh ngoai viéc cac dung hop gen anh
huong dén tién lugng cho bénh nhan, viéc theo ddi sat, cham soc ho tro
va khéng ché nhiém tring déng vai tro quan trong trong diéu tri BCCDT.
4.3.2.3. Pdnh gid tinh trgng tai phat nhom bach cdu cdp dong
Iympho theo phin nhém dét bién gen

Nhom tién lwong xau c6 ty 1¢ tai phat cao 66,7%, nhom tién
luong tét chua c6 ca nao tai phat dén thoi diém két thiic nghién cau va
nhom tién lwgng trung binh c6 11,1% bénh nhi tai phat. Su khéc biét
c¢6 y nghia thdng ké (p<0,05). Ph hop véi nghién ciru cua Sanchez,
nhom tién lwong xau ludn co ty 18 tai phat cao, 23% bénh nhan mang
dung hop gen BCR/ABLL1 bi tai phat sau khi lui bénh, trong d6 c6 10%
tai phét hé than kinh trung vong hoac két hop tai phat than kinh trung
uong va tuy.
4.3.2.4. Pdnh gid tinh trang tai phat nhom bach cau cap dong tiy
theo phin nhém dat bién gen

Nhom tién lugng Xau, trung binh va tét cé ty 1¢ tai phat lan luot

la 66,7%, 41,7% va 28,6%. Su khéc biét khong ¢ y nghia thdng ké
(p>0,05). Trong nghién cu tac gia Henrris, tac gia da néu ra nhiing yéu
to tién doan tai phat tuy sau khi ghép ¢ nhirng bénh nhan BCCDT bao
gom tinh trang tay truéc khi ghép, thé M4/M5 theo phan loai FAB, cac
yéu t6 nguy co cao ve di truyén, va tinh trang bénh nhén trude khi ghép.
4.3.2.5. X&c sudt séng toan bg theo phan nhém bién déi gen bach
cau cap dong lympho

Tai thoi diém 3 nam, x4c suit sdng todn bd cia nhom tién lwgng
xau, trung binh va tét 1an luot 12 25,0 + 21,7%, 76,3 + 7,1% va 100,0
+ 0,0%. Su khac biét c6 ¥ nghia théng ké (p<0,05). Két qua cua chiing
t6i twong ty véi két qua cia Pui, thoi gian song toan bo sau 5 nam cua
nhom c6 dung hop gen BCR/ABL1 la 48,0 + 2,0%, trong khi nhém
khdng c6 dung hop gen BCR/ABLL s la: 94,5 + 1,8%.
4.3.2.6. X&c sudt song toan bg theo phin nhém dét bién gen nhom
bach cau cdp dong tizy

Tai thoi diém 3 nam, x4c suét sdng toan bd cua nhom tién lugng
trung binh va tién luong tét 1an luot 12 40,7 + 12,5% va 65,6 + 20,9%.
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Nhoém tién lwong xau hién chua c6 bénh nhan nao con séng sau 3 nam.
Tuy nhién, su khac biét khong c6 y nghia thong ké (p>0,05). Két qua
cua ching toi khac so véi két qua ctia mot so tac gia Cho, Pui va
Rubnitz.
4.3.2.7. X&c sudt song khong bénh theo phan nhém bién déi gen
bach cau cdp dong lympho
Tai thoi diém 2 nam, xac suat sdng khdng bénh ciia nhom tién

lwong Xau, trung binh va tot 1an luot 12 27,8 + 23,2%, 81,5 + 5,8% va
100,0 £ 0,0%. Sy kh&c biét c6 y nghia thong ké (p<0,05). Két qua cua
chiing t6i twong tu Voi két qua cia mot sb tac gia khac nhu Jeha, Pui.
4.3.2.8. Xac sudt séng khong bénh theo phin nhém dét bién gen
bach cdu cdp dong tiy

Tai thoi diém 1 nam, xac suat séng khéng bénh ciia nhom tién
luong Xau, trung binh va tién luong tét lan luot 12 35,7 + 28,6%, 38,0
+ 12,3% va 65,6 £ 20,9%. Tuy nhién, sy khac biét khong co ¥ nghia
théng ké (p>0,05).

Két qua cua ching toi khac so véi két qua nghién ciru cua Cho,
Pui va Rubnitz. Céc tac gia déu cho thay c6 mdi lién quan gitra cac
nhom tién luong va thoi gian séng con. Dleu nay ciling phan anh
viéc diéu tri BCCDT rat phuc tap, va cac yéu té cham soc giam nhe
dong vai tro hét stiic quan trong, 1am thé nao dé kiém soét tot nhidm
trung, han ché tir vong cho bénh nhan.
4.3.2.9. X4c sudt séng con theo cac bién déi gen dwoc 1y hoc

Céc da hinh gen NUDT15 va TPMT déu khong anh hudng dén

thoi gian sdng toan bo hay séng khdng bénh trong bénh BCCDL. Két
qua nay cting phu hop véi nghién cau caa Liang, khéng c6 su khac
biét c6 y nghia thong ké vé thoi gian séng con giita céc bién thé cua
da hinh gen NUDT15 va TPMT.
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KET LUAN

Qua nghién ctru 118 bénh nhi BCC bao gém 83 bénh nhi BCCDL
va 35 BCCDT tai Trung Tam Nhi Khoa- Bénh vién Trung wong Hué,
cho ra mot s6 két luan nhu sau:

1. Pic diém 1am sang, can 1am sang bénh bach cau cap tré em:

e Tudi trung binh cua nhém nghién cau 1a 5,8 + 4,0 tudi. Déi véi
bénh BCCDL, dinh cao gap o tré 1-5 tudi (57,8%). i vai bénh
BCCDT, khong c¢6 dinh cao méac bénh. Ty 1é nam/nit: 1,5/1.

. BCCDT chiém ty ¢ 29,7%, BCCDL chiém ty 1& 70,3%. Trong
d6, B-BCCDL nhiu hon T-BCCDL (84,3% 50 V&i 15,7%).

e Triéuchung 1am sang thuong gap trong bénh BCC la: thiéu mau
(87,3%), gan l6n (48,3%), hach lon (44,9%), sbt (44,9%), lach
16n (41,5%), xuat huyét (39,8%), dau xuong khop (21,2%). Mot
s6 biéu hién it gap nhu: tham nhiém tinh hoan (2,8%), phi dai
nuou (1,7%), va san lyc (0,8%).

. Dic diém cong thic méau: s6 lwong bach cau > 50x10%I chiém
28,8%, s6 lwgng bach cau hat < 500 (/) chiém 43,2%, s6 luong
Hb < 7,0 g/dI chiém 29,7%, s6 luong tiéu cau < 20x10%I chiém
24,6%.

e Dic diém sinh hoa: 89,4% bénh nhan ting LDH, 16,8% bénh
nhén tang acid uric, 35,7% bénh nhan men gan tang, 0,9% bénh
nhan c6 biéu hién suy than va 25,0% bénh nhéan ting CRP.

2. Xac dinh bién déi gen trong bénh bach ciu cp tré em

e Trong bénh BCCDL: ty I¢ phat hién dot bién dung hop gen la
24,1%, theo thir tw lan luot 1a: TEL/AMLI (12,1%), BCR/ABL1
(4,8%), E2A/PBX1 (3,6%), MLL/AF4 (2,4%), SET/NUP214
(1,2%). Phan nhom tién luong theo bién ddi gen: tién lwong tot
(12,1%), tién lugng trung binh (80,7%), tién lwong xau (7,2%).

e Trong bénh BCCDT: ty l¢ phat hién dot bién dung hop gen la
34,3%, theo thir tur lan luot 1a: AMLL/ETO (14,2%), PML/RARA
(8,6%), MLL/AF6 (57%), KMT2A/MLLT10 (2,9%),
AMLI1/ETO + BCR/ABL1 (2,9%). Phan nhém tién lugng theo
bién doi gen: tién lugng tot (22,9%), tién luong trung binh
(65,7%), tién luong xau (11,4%).

. Phén tich cac gen dugc 1y hoc cho thay: ty 16 c6 da hinh gen
NUDT15 la 18,1%, da hinh gen TPMT la 6,9% va 1,4% bénh
nhan c¢6 mang ca hai da hinh gen NUDT15 va TPMT. Céac da
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hinh gen gitip hudng dan lidu thudc 6-MP sir dung cho bénh
nhan.

3. Khio sat méi lién quan giira cac bién d6i gen véi két qua diéu
tri bénh bach cau cap tré em

Ty I¢ lui bénh trong nhém BCCDL, BCCDT lan luot 13 95,0%
va 73,1%. Ty I¢ tai phat BCC la 19,9%, trong 46 BCCDL chiém
14,0%, BCCDT chiém 40,9%. Ty 1€ tu vong trong thoi gian
nghién ciru chiém 25,4%. Xac suit song toan bo va séng khdng
bénh nhdm BCC tré em trong vong 3 nam la 67,4 + 5,5% va
69,0 + 5,1%. X&c suat sdng toan bo va sbng khdng bénh nhém
B-BCCDL, T-BCCDL va BCCDT trong vong 3 nim lan luot
la: 77,6 £ 6,7%, 79,5 + 6,1%; 68,4 + 15,8%, 70,3 + 14,8% va
45,5 £ 10,2%, 44,6 + 10,0%.

Déi véi BCCDL: ¢6 méi lién quan c¢6 ¥ nghia thong ké vé ty I¢
lui bénh, ty 1¢ tai phéat voi cac phan nhom nguy co bién doi gen.
Nhoém tién luong xau c6 ty 1& lui bénh thap nhit (66,6%) va téi
phét cao nhét (66,7%); nhém tién lugng trung binh (lui bénh:
98,4%, tai phat: 11,1%) va nhém tién luong tét (ui bénh 90,0%,
tai phat 0,0%). C6 mdi lién quan giita xac suit song toan bo va
séng khong bénh véi cac phan nhém tién luong dot bién gen.
Tai thoi diém 2 nam, xac suit séng toan bd, séng khdng bénh
ctia nhém tién lwong x4u, trung binh va tét lan luot 13: 50,0 +
25,0%, 27,8 + 23,2%; 86,7 + 4,9%, 81,5 + 5,8% va 100,0
0,0%, 100,0 £ 0,0%.

Béi v6i BCCDT: Ty I€ lui bénh nhom dot bién gen tién luong
xau chiém ty 1& thap nhat (33, 3%) va co ty 1€ tai phat cao nhét
(66,7%). Tuy nhién, khong c6 méi lién quan co ¥ nghia thdng
ké gitta cac nhom tién lugng vai ty 1€ lui bénh, ty 1€ tai phat
ciing nhu xac suat sdng con va song khong bénh (p>0,05). Tai
thoi diém 1 nam, x4c suét sdng toan bo, sng khdng bénh cua
nhém tién luwgng Xau, trung binh va tét lan luot 1a: 37,5 + 28,6%,
37,5 = 28,6%; 56,5 £ 10,3%, 38,0 £ 12,3% ; 65,6 £ 20,9%, 65,6
+ 20,9%.

Khong c6 mdi lién quan giira cac da hinh gen NUDT15 va
TPMT vai thoi gian song con cia bénh BCCDL.
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KIEN NGHI

- Tiép tuc lam phan tich cac dot bién gen cho bénh nhan bach
cau cap. Bén canh do, cin 1am thém xét nghiém ciy nhidm sic thé.
Tur d6 giup phan nhém nguy co theo cac bién doi di truyén duoc
chinh xac hon.

- Can tién hanh lam xét nghiém NUDT15 va TPMT cho tat ca
cac bénh nhan BCC, dé tir d6 c6 co so diéu chinh liéu thuc 6-MP phu
hop cho bénh nhan, 1am giam cac doc tinh va bién ching xay ra.

-Déi voi nhom BCCDT, ty I¢ tir vong trong giai doan tan cong
cON QU4 cao, can nang cao cong tac chiam soc hd trg, ¢o nhiing phong
diéu tri danh riéng cho bénh nhan BCCDT, dé giam thiéu nguy co
nhiém tring trong giai doan suy tay.
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DISSERTATION LAYOUT

The dissertation is presented in 143 pages (references and appendix
not include). It is structured with Introduction (2 pages), Literature
review (39 pages), Material and Methods (20 pages), Results (37
pages), Discussion (42 pages), Conclusion (2 pages), and
Recommendation (1 page).

The dissertation consists of 57 tables, 14 diagrams, 12 figures, and
189 references (12 in Vietnamese and 177 in English).

Appendix includes publications, references, technical procedures
appendices, questionaires, patient list, some genetic analysis images and
patient images.

INTRODUCTION

Acute leukemia is the most common cancer in children and
adolescents, accounting for 25% of all new cancers diagnosed in
children under 15 years of age. It is a disease of the hematopoietic
system caused by uncontrolled proliferation of one or more malignant
immature cell lines.

Diagnosis and classification of acute leukemia is based on
clinical features combined with morphological malignancies,
cytochemical staining, immunocytochemical markers, and genetic tests.

Regarding the treatment of childhood acute leukemia, the
application of chemotherapy by risk group and genetic modification
has significantly improved the survival rate of childhood patients,
especially in acute lymphoblastic leukemia. In developed countries,
the overall survival rate for acute lymphoblastic leukemia from 10%
in the 1960s has increased to more than 90% in recent years. However,
the long-term survival rate for acute myeloid leukemia remains
challenging. Although the rate of remission after induction phase of
treatment is up to 94.6%, the 5-year disease-free survival rate still
accounts for a modest rate of about 50 - 61.6%, recurrence still
remains in the range of 20% to 41%. Therefore, the constant search
for progressive treatments is essential in acute leukemia. In order to
have advanced treatment methods, studying the molecular genetic
characteristics of childhood acute leukemia lead to accurate diagnosis,
classification of risk groups and improvement of treatment.
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During the treatment of acute leukemia, drug metabolism in
each patient plays an important role in drug dose adjustment and
appropriate drug selection. Polymorphisms of the NUDT15 and
TPMT genes have been shown to be involved in the metabolism of 6-
mercaptopurine (6-MP), one of the main drugs of the acute
lymphoblastic leukemia regimen.

In Vietnam, the implementation of gene tests on acute leukemia
patients is carried out at a number of large centers, with the test to
detect 4 types of common gene fusions by RT-PCR technique. The
performance of NUDT15 and TPMT genetic tests on new acute
lymphoblastic leukemia patients is carried out at a few centers.

The Pediatric Center of Hue Central Hospital was established
in 2013 on the basis of the original pediatric department. Children with
blood cancer have been treated in Hue since 2005. The
implementation of genetic tests has been conducted since 2012 and the
pharmacogenetic analysis has been carried out since 2018. In
Vietnam, there is not any research that has been used multiplex-PCR
test, real-time PCR test and Sanger test to identify genetic
abnormalities in childhood acute leukemia. Therefore, we conducted
a study on the topic: "Research on genetic abnormalities in the
diagnosis and treatment of childhood acute leukemia at Hue
Central Hospital", with the following three objectives:

1. Describe clinical and laboratory characteristics of childhood
acute leukemia.

2. Determine genetic abnormalities in childhood acute leukemia.

3. Investigate the correlation between gene abnormalities and the
treatment results of childhood acute leukemia

Chapter 1: LITERATURE REVIEW

1.2. INTRODUCTION OF CHILDHOOD ACUTE LEUKEMIA

Acute leukemia is the most common cancer in children. The
incidence of childhood acute leukemia is about 46.7 cases per million
in Europe, ranging from 30 to 60 cases per million. For acute
lymphoblastic leukemia (ALL), the peak incidence is at aged 2-5
years. For acute myeloid leukemia (AML), it does not have peak
incidence. Boys get the disease more often than girls.
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The exact cause of childhood acute leukemia is still undefined.
Hypotheses on the pathogenesis focus mainly on two factors: genetic
mutations and environmental effects
1.2. CLINICAL AND PARACLINICAL CHARACTERISTICS
OF ACUTE LEUKEMIA

Clinically, patients present with syndromes: anemia, hemorrhage,
infiltration, infection. In terms of subclinical, whole blood count
changes (increase or decrease in white blood cell count,
thrombocytopenia, low hemoglobin), biochemical tests (high uric acid
level, high LDH level, elevated liver enzymes, kidney failure,
electrolyte imbalance), the myelogram show blast cell infiltration.
13. GENE MUTATIONS OF CHILDHOOD ACUTE
LEUKEMIA

Genetic abnormalities are mainly caused by structural
chromosomal mutations, which can be caused by chromosomal
translocations, deletions, inversions, gene reconstructions or point mutations.
Among them, chromosomal translocation is the most common. In ALL, the
most prevalent gene fusions are in the order: TEL/AML1 gene fusion due to
t(12;21)(p13;022), E2A/PBX1 gene fusion due to t(1;19) (g23;pl3),
BCR/ABL1 gene fusion by 1(9;22)(g34;911), MLL/AF4 gene fusion by
1(4;11)(921,923), SET/NUP214 fusion. translocation t(8,14)(q24;932) and
some genetic changes in T-cell lymphoblastic leukemia. In AML, common
gene fusions include: AMLY/ETO gene fusion due to t(8,21)(g22; g22),
PML/RARA gene fusion due to t(15,17)( g22;g21), inversion of chromosome
16, inv(16)(p13;022), MLL/AF6 gene fusion by 1(6;11)(g27;023),
KMT2A/MLLT10 gene fusion by t( 10;11)(p12;q23). Gene fusions play an
important role in diagnosis and prognostic risk grouping.

1.4. PROGNOSIS FACTORS OF ACUTE LEUKEMIA

In ALL, prognostic factors include: age, sex, race, genetic
variation, white blood cell count, immune phenotypes, nutritional
status, and treatment response. For AML, prognostic factors include:
clinical manifestations, laboratory tests, genetic variations, and
treatment response.

1.5. RISK FACTORS, DIAGNOSIS AND MANAGEMENT

In ALL, the risk group according to the United State National
Cancer Institute classification criteria (age, white blood cell count),
divided into three groups: normal risk, high risk, and acute
lymphoblastic leukemia in infants.
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Diagnosis of acute leukemia is based on clinical evidence,
myelogram (blasts > 20%), cytochemistry, and immunocytochemistry.

Regarding treatment, for ALL, modified CCG 1881 and 1882
protocols are being applied. For AML, 7 & 3 protocol is being applied
(particularly for acute promyelocytic leukemia, separate treatment
protocol are used).
16. GENES RELATED TO METABOLISM OF 6-
MERCAPTOPURINE

NUDT15 and TPMT polymorphisms play an important role in the
metabolism of 6-MP, a medication that patients with ALL have taken
for 2 to 3 years. The identification of drug metabolism based on two
NUDT15 and TPMT polymorphisms helps clinicians apply
appropriate drug doses for patients.
1.7. ASSESSMENT OF TREATMENT RESPONSE

Assessment on remission after induction phase not only helps us
to predict but also helps us to select the next treatment. Before that,
we evaluate remission basing on morphology. Nowadays, we could
evaluate on minimal residual disease (MRD).

Chapter 2: MATERIALS AND METHOD

2.1. MATERIALS

The study materials were 118 children diagnosed with acute
lymphoblastic leukemia and acute myeloid leukemia, treated at Pediatric
Oncology - Hematology — Bone Marrow Transplant Department,
Pediatric Center - Hue Central Hospital, from 11/2017 to 5/2022.
2.3.1. Inclusion criteria

e The patient was diagnosed with acute lymphoblastic
leukemia or acute myeloid leukemia for the first time.

o Age<l16

o All patients were done multiplex RT-PCR genetic analysis,
with the Hemavision 28N Kkit, 28 basic genetic mutations in acute
leukemia were detected.

Criteria for diagnosis of acute leukemia: Clinical: Systemic
symptoms: fever, fatigue, poor appetite. Anemia, bleeding under the
skin or mucous membranes. Symptoms of extramedullary infiltrates:
liver, spleen, lymphadenopathy, gingival hypertrophy, subcutaneous
papules, central nervous system infiltrates, mediastinal infiltrates, or
testicular infiltrates.
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Peripheral blood count: There is usually a decrease in hemoglobin
(Hb), the white blood cell count may be elevated, normal or decreased, but
often there is a severe decrease in neutrophils, and peripheral bleeding may
be visible or not. The platelet count is usually reduced.
Myelogram: Blast cells in the marrow > 20%. This is the gold
standard for the diagnosis of acute leukocytosis
Diagnostic criteria for childhoodnacute lymphocytic leukemia
Cytochemistry: PAS (+), Soudan-black (-), Peroxydase (-).
Diagnostic criteria based on cytoplasmic CDs
B cell: CD19 is strongly positive with > 1 strongly positive
markers for: CD79a, CD22, CD10 or CD19 is weakly positive with >
2 strongly positive markers such as: CD79a, CD22, CD10.
T cell: CD3 positive and at least one of the markers CD2, 5, 7, or 8.
Diagnostic criteria for childhood acute myeloid leukemia
Cytochemistry: Usually positive for MPO, Soudan - Black,
negative for PAS.
Immune markers consistent with acute myeloid leukemia: MPO,
CD13, CD33, CD117, +CD14. CD15 [61]..
2.3.2. Exclusion criteria
o Pediatric patients with secondary or relapsed acute leukemia
¢ The child and the representative did not agree to participate in
the study.
2.4. RESEARCH METHOD
2.4.1. Research design
Descriptive, prospective longitudinal study. The longitudinal
follow-up time to the end of the study was June 1, 2022.
2.4.2. Sampling method
Convenient sample size: All new pediatric patients diagnosed
with acute lymphocytic leukemia or acute myeloid leukemia were
hospitalized during the study period.
2.4.3. Research content
2.4.3.1. Description of clinical and subclinical characteristics of
childhood acute leukemia
- General characteristics of the research group: Age, gender,
geography, classification of diseases according to immunity,
classification of subgroups and classification of risk groups.
- Describe the clinical features: symptom onset, time from onset
to hospital admission, common and uncommon clinical manifestations
in acute leukemia.
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Describe the paraclinical characteristics: complete blood count
(white blood cells, granulocytes, platelets, hemoglobin), immature
white blood cells in the peripheral blood, bone marrow changes. The
biochemical changes: LDH, uric acid, liver function, kidney function.
Changes in blood clotting function.
2.4.3.2. ldentification of genetic variations in childhood acute
leukemia

- Determine the rate of some significant gene fusion mutations
in childhood acute leukemia. Based on 118 pediatric patients,
multiplex-RT-PCR tests were performed (kit capable of detecting 28
gene mutations). Detect gene mutations in each disease group and
divide gene mutations according to diagnosis, subclassification.

- ldentification of NUDT15 and TPMT polymorphisms in 72
acute lymphocytic leukemia patients. Allele and genotype frequency
analysis of NUDT15 and TPMT gene polymorphisms.
2.2.3.3. Investigating the relationship between gene mutations and
treatment outcomes for childhood acute leukemia.

- Determine the rate of remission, relapsed rate, the overall survival
rate and the event free survival rate in childhood acute leukemia

+ Conduct to determine the rate of remission, the rate of relapse
in each group of ALL and AML.

+ Calculate the overall survival and event free survival rates in
each group of ALL and AML for a period of 3 years.

- Find the relationship between gene mutations and treatment results:

+ Relationship between gene mutation and treatment results
after induction phase.

+ Find the relationship between gene mutations and relapse in
each disease group.

+ Find the relationship between gene mutations and the overall
survival rate and the event free survival rate in each disease group.

+ Find out the relationship between NUDT15 and TPMT gene
polymorphisms with the overall survival rate and the event free
survival rate in the acute lymphoblastic leukemia.

2.5. EVALUATION CRITERIA

- Assess for complete remission: granulocyte count > 1.5x109%1,
platelet count > 100.000x10%1. The marrow is normal, with moderate
or reduced cell density, < 5% blast cells. No recurrence within 4
weeks. Non remission: myelogram still present > 20% blast cells.
Evaluation of partial remission: 5-20% blasts are present in the
myelogram.



7

- Bone marrow relapse: after achieving remission over 4 weeks,
the patient appeared anemia, fever, hepatosplenomegaly. Lumbar
puncture shows blast cells > 20%. Central nervous system relapse:
with or without headache, nausea. Cerebrospinal fluid shows more
than 5 leukocytes/mm3, and blast cells, or intracranial tumors, or
cranial nerve damage. Testicular relapse: testicular swelling, pain,
fine-needle testicular biopsy showed blast cells.

Chapter 3. RESULTS

3.1. CLINICAL AND PARACLINICAL CHARACTERISTICS
OF ACUTE LEUKEMIA
3.1.1. General characteristics

- Mean age of childhood acute lekemia: 5.8 + 4.0 years old.

- B-ALL: 70 (59.3%), T-ALL: 13 (11.0%), AML: 35 (29.7%).
For ALL, the standard risk is 51 (61.4%), high risk: 32 (38.6%), the
age group from 1-5 years old accounts for the highest rate is 57.8%.
In contrast, for AML, there is no peak incidence.

- Male patients: 71 (60.2%), female patients: 47 (39.8%).
3.1.2. Clinical presentations in childhood acute leukemia

- The onset of symptoms in patients with acute leukemia include:
fever (57.6%), pale skin 32.2%, hemorrhage 21.2%, lymphadenopathy
18.6%, joint pain 15.3%. These reasons account for a different proportion
between the two groups of acute lymphoblastic leukemia and myeloid
leukemia, but there is no statistical significance (p>0.05). Except for joint
pain, which was more common in the acute lymphoblastic leukemia
group than in the myeloid leukemia group, 20.5% vs 2.9% respectively,
there was statistical significance (p < 0.05).

- Mean time from first symptom onset to hospital admission for
acute leukemia group was 14 days. Mean time for ALL and AML was
14.0 and 10.0 days, respectively. The difference was not statistically
significant (p>0.05).

- The most common clinical manifestations in acute leukemia were
anemia (87.3%), hepatomegaly (48.3%), lymphadenopathy (44.9%),
fever (44.9%), spleen large (41.5%), hemorrhage (39.8%) and bone pain
921.2%). Less common symptoms include: testicular involvement
(2.8%), gingival hyperplasia (1.7%) and leukemia cutis (0.7%).
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3.1.3. Paraclinical characteristics of childhood acute leukemia

- Whole blood count showed that 28.8% of patients had leukocyte
count > 50x109/1, 43.2% of patients had neutrophil count < 500/ul. Hb
concentration in the range of 7-11 g/dl accounted for the highest rate,
62.7%. Platelets < 20x109/I accounted for 24.6%. The ratio of levels
of leukocytes, neutrophils, Hb levels as well as platelet counts between
the two disease groups was not statistically significant (p>0.05).

- There were 20.3% of acute leukemia patients without presence
of blast cells in peripheral blood, 29.7% of patients had blast cell rate
from 1 to < 25%, 21.2% of patients had blast cell rate 25-50% and
28.8% of patients had a ratio of blast cells > 50%. The difference in
the distribution of blast cells in peripheral blood between two groups
of ALL and AML was not statistically significant (p>0.05).

- There were 65,3% patients with the number of blast cells
rate in bone marrow > 50%, and 34,7% patients with that rate
from 20 - <50%.

- The median of bone marrow cells in acute leukemia, ALL and
AML were 100.0 x10%1, 100.0 x10%I and 60.0 x10%I respectively. The
difference of that in ALL and AML group was not statistically
significant (p>0.05).

- There were 89.4% patients with increased LDH, 16.8% of
patients with increased uric acid, 35.7% of patients with elevated liver
enzymes, 0.9% of patients with renal failure and 25.0% of patients
with elevated CRP.

3.2. DETERMINE GENETIC ABNORMALITIES IN CHILDHOOD

ACUTE LEUKEMIA

3.2.1. Genetic variants in childhood acute lymphoblastic leukemia
Table 3.1. Common genetic variants in ALL

Gene fusions Number | Percentage (%)
TEL/AML1- t(12;21)(p13;022) 10 12,1
BCR/ABL- 1(9;22)(q34;q11) 4 4,8
E2A/PBX1 —1(1;19)(g23;p13) 3 3,6
MLL/AF4- t(4;11)(q21;q23) 2 2,4
SET/NUP214- t(9;9)(p34;q34) 1 1,2
Unexpressed 63 75,9
Total 83 100,0
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- The results of the analysis with multiplex PCR showed that there
were 24.1% patients with genetic abnormalities in the following order:
TEL/AML1 (12.1%), BCR/ABL1 (4.8%), E2A/PBX1 (3.6%),
MLL/AF4 (2.4%) and SET/NUP214 (1.2%).

- Prognostic grouping according to genetic mutation: good prognosis
(12.1%), intermediate prognosis (80.7%), poor prognosis (7.2%).

- The difference in the distribution rate of gene fusion between
the two groups of standard and high risk, or between the two groups
B-ALL and T-ALL was not statistically significant. (p>0,05).

3.2.2. Genetic variants in childhood acute myeloid leukemia
Table 3.2. Common genetic variants in AML

Gene fusion Number Perc(:(()e/g)tage
AMLI1/ETO —(8;21)(q22;022) 5 14.2
AML1/ETO + BCR/ABL1 1 2.9
PML/RARA —1(15;17)(q22; q22) 3 8,6
MLL/AF6- t(6;11)(q27;023) 2 5,7
KMT2A/MLLT10 —t(10;11)(p12;923) 1 2,9
Unexpressed 23 65,7
Total 35 100,0

- The most common gene fusions were in the following order:
AML1/ETO (14.2%), PML/RARA (8.6%), MLL/AF6 (5.7%),
KMT2A/MLLT10 (2.9%), AML1/ETO and BCR/ABL1 ( 2.9%).

- Prognostic grouping according to genetic mutation: good prognosis
(22.9%), intermediate prognosis (65.7%) and poor prognosis (11.4%).

3.2.3. Pharmacogenetic variants during the treatment of acute
lymphoblastic leukemia:

- There were 72 patients with ALL tested for NUDT15 and TPMT.
The test results showed that 18.1% of patients with NUDT15
polymorphism. The detection rate of NUDT15 polymorphism in the two
groups B-ALL and T-ALL was 20.0% and 8.3%, respectively. This
difference was not statistically significant (p>0.05). In addition to allele
NUDT15*1 (90.2%), other alleles were also detected such as: NUDT15*3
(6.3%), NUDT15*6 (2,1%), NUDT15*2 (0.7%) and NUDT15*5 (0,7).
There were genotypes in the following order: NUDT15*1/*1 (81,9%),
NUDT15*1/*3 (11,1%), NUDT15*1/*6 (4,2%), NUDT15*1/*2 (1,4%)
and NUDT15*3/*5 (1,4%).
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- There were 6.9% patients with TPMT polymorphism, in which the
frequency of TPMT*1 allele was the majority (96.5%), TPMT*3C
allele (3.5%). In addition to the TPMT*1/*1 genotype (93.1%), only
one TPMT*1/*3C genotype (6.9%) was detected.
Table 3.1. 6-MP metabolism based on NUDT15 and TPMT gene
polymorphism

6-MP metabolism Number | Percentage (%0)
Normal metaboliser 55 76,4
Intermediate metabollser_ based on 12 16,6
1 gene polymorphism
Possible intermediate metaboliser
. 1 14
based on 1 gene polymorphism
Intermediate metaboliser based on
. 1 14
2 gene polymorphisms
Indeterminate 3 4,2
Total 72 100

3.3. SURVEYING THE RELATIONSHIP BETWEEN
GENETIC VARIATIONS AND CHILDHOOD ACUTE
LEUKEMIA TREATMENT OUTCOME

3.3.1. Determine the rate of remission, relapse, the overall survival
and even free survival in childhood acute leukemia

- Results showed that 95% of ALL patients recovered based on
blast cell count < 5% after induction phase. The remission rate for the
standard risk group is usually 100%, while the figure for the high-risk
group is 86.7%. The difference was statistically significant (p<0.05).

- Regarding AML group, the results showed that 73.1% of
patients achieved remission, 15.4% of patients had partial remission
and 11.5% of patients did not.

- The relapsed rate in the acute leukemia group was 19.9%, in
which the bone marrow relapse rate was 11.9%, the central nervous
system relapse was 6.0%, and the combination of central nervous and
medulla reslapse were 1.0%, and soft tissue recurrence was 1.0%.
There was a difference in the recurrence rate between the two groups.
The AML group had a high relapsed rate, 40.9%, compared with the
ALL group of 14.0%. AML has a higher rate of bone marrow relapse
than ALL, 36.4% compared with 5.1%. The ALL group had a higher
rate of CNS relapse than AML, 7.6% compared to 0%. This difference
is statistically significant (p<0.05).
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- Out of total 118 patients, 30 patients died during the study period.
The number of patients alive was 88, accounting for 74.6%. The mean
overall survival time during follow-up was 40.8 + 2.1 months. At 1 year, 2
years, and 3 years, the overall survival rate for acute lekemia patient was
82.2 £3.6%, 75.1 £ 4.5%, and 67.4 + 5.5%, respectively.

- At 3 years, the overall survival rate of B-ALL, T-ALL and
AML was: 77.6 + 6.7%, 68.4 £ 15.8%, and 45.5 + 10.2%, respectively.
P<0.05 was considered statistically significant.

- At the time of 1 year, 2 years, and 3 years, the event-free
survival rate of childhood acute leukemia was 81.1 + 3.7%, 71.1 +
4.8%, and 69.0 £ 5.1%, respectively.

- At the time of 3 years, the event-free survival rate of B-ALL,
T-ALL and AML was 79.5 + 6.1%, 70.3 £ 14.8% and 44.6 + 10.0%,
respectively. There was a statistically significant correlation between
them, p<0.05.

3.3.2. The correlation between genetic abnormalities and the rate
of remission, relapse, the overall survival and event free survival
rate in childhood acute leukemia

3.3.2.1. The correlation between genetic abnormalities and the rate
of remission in childhood acute lymphoblastic leukemia

- Remission rates varied between groups, in which the poor
prognosis group accounted for the lowest (66.6%), 98,4% for the
intermediate prognosis group, and 90,0% for the good prognosis
group. The difference was statistically significant (p<0.05).

- The group with good prognosis and intermediate prognosis
had the rate of MRD<10* after induction therapy was 88.9% and
92.2%, respectively, while this rate was only 50% in the group with
poor prognosis. There was statistically significant difference between
the three groups (p<0.02).
3.3.2.2. The correlation between genetic abnormalities and the rate
of remission in childhood acute myeloid leukemia

- The poor prognosis had the lowest remission rate (33.3%). That
rate was 66.7% in the intermediate prognosis and 100% in the good
prognosis group. There was not a statistically significant correlation
between them, p>0.05.
3.3.2.3. Evaluation of acute lymphoblastic leukemia relapse rate
basing on genetic risk groups

- There was a difference in the relapse rates between the genetic
risk groups, in which this rate of the poor prognosis group was highest
(66.7%), followed by the intermediate prognosis group (11.1%), while
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the group with good prognosis did not show any recurrence. The
difference was statistically significant (p<0.05).
3.3.2.4. Evaluation of acute myeloid leukemia relapse rate basing on
genetic risk groups

- The relapse rates were different between the genetic risk
groups. The poor prognosis group had the highest relapse rate
(66.7%), while the figures for the intermediate prognosis group and
good prognosis group were 66,7% and 26,8%, respectively. The
difference was not statistically significant (p>0.05).
3.3.2.5. Evalution of the overall survival rate according to genetic
risk group in acute lymphoblastic leukemia

1.0 —bl +

. Good prognosis, 3 years: 100,0 + 0,0%

054 Intermediate prognosis, 3 years: 76,3 £ 7,1%

0.67

0.4

oor prognosts, 3 years: 250+ 21, 7%

The overall survival rate

0.29

Log Rank test %2 =99, p < 0,01
0.0

T T T T T T T
ulv} 10.00 20.00 30.00 40.00 50.00 60.00

The overall survival time (months)

1 year 2 years 3 years
Poor prognosis 75.0£21.7% 50.0+£25.0% 25.0+£21.7%
Intermediate prognasis 940+29% 86.7+x49% 763x7.1%
Good prognosis 100.0+£0.0% 100.0+0.0% 100.0+0.0%
Figure 3.1. The overall survival curve by genetic risk group in ALL
- At the end of the study, out of a total of 83 patients with ALL, there were
13 patients died, of which 3/6 patients belonged to the poor prognosis
group, 10/67 patients belonged to the intermediate prognosis group and
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no patient in the good prognosis died. The number of surviving patients
is 70 patients, accounting for 84.3%. At 3 years, the overall survival for
the group with good, intermediate, and poor prognosis were 100.0 +
0.0%, 76.3 = 7.1%, and 25.0 + 21.7%, respectively. The difference was
statistically significant (p<0.05).

3.3.2.6. Evalution of the overall survival rate according to genetic
risk group in acute myeloid leukemia

1.0 |

—

0.57

0.6

+—
Intermediate prognosis, 2 years: 40,7+ 12,584
+ —t

Poor prognosts, 2 years: 37,5 + 28,606

Good prognosis, 2 years: 65,6 £ 20,9%

0.4

The overall survival rate

0.29

0o Log Rank test 32 =27, p=03

T T T T T T
juis] 1000 20.00 30.00 40.00 50.00 60.00

The overall survival time (months)

1 year 2 years 3 years
Poor prognosis 37.5+£28,6%  37.5%28.6% -
Intermediateprognosis 56.5 £ 10.3%  40.7 £12.5%  40.7 £ 12.5%
Good prognosis 65.6+20.9% 65.6+20.9%  65.6 +20.9%
Figure 3.2. The overall survival curve by genetic risk group in AML
- At the end of the study, out of a total of 35 AML patients, there were
17 patients died. The number of surviving patients is 18, accounting
for 51.4%. At 2 years, the poor prognosis group had the overall
survival rate of 37.5 £ 28.6%, the figure for intermediate and favorable
prognosis group were 40.7 £ 12.5% and 65.6 + 20.9% respectively. At
3 years, the overall survival rate in the intermediate prognosis group
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was 40.7 + 12.5%, and the good prognosis group was 65.6 + 20.9%.
In the poor prognosis one, no patient survived to 3 years. However,
the difference was not statistically significant (p>0.05).
3.3.2.7. The event free survival rate bases on genetic risk group in
childhood acute lymphoblastic leukemia

- At 2" years, the event free survival rate in the groups with good,
intermediate and poor prognosis were: 100 + 0.0%, 81.5 + 5.8%, and
27.8 + 23.2, respectively. The difference was statistically significant
(p<0.05).
3.3.2.8. The event free survival rate bases on genetic risk group in
childhood acute myeloid leukemia

- At 1%t year, the event free survival rate of the poor-prognostic group
was 37.5 £ 28.6%, and that of the intermediate prognosis group and
the good prognostic group were 38.0 £ 12.3% and 65.6 + 20.9%,
respectively. However, this difference was not statistical significance
(p>0.05).
3.3.2.9. The overall survival rate and the event free survival rate with
pharmacogenetic changing

- At 3" year, the overall survival rate and the event free survival rate
of the TPMT polymorphism group and the group without TPMT
polymorphism were 66.7 £ 27.2%, 75.0 £ 21.7% and 84.8 £+ 5.9%,
86.0 + 5.5%. Similarly, at the 3" year, the overall survival rate and the
event free survival rate of the NUDT15 polymorphism group and the
group without NUDT15 polymorphism were 90.0 + 9.5%, 90.0 + 9.5%
and 81.7 + 7.1%, 83.0 + 6.7%. These differences were not statistical
significance (p>0.05).

Chapter 4
DISCUSSION

4.1. CLINICAL AND PARACLINICAL CHARACTERISTICS
OF ACUTE LEUKEMIA
4.1.1. General characteristics

The mean age was 5.8 + 4.0 years old, which is similar to
Robazzi’s result, the mean age was 6,18 years old. For ALL, children
aged 1 to 5 accounted for 57.8%. For AML, it does not have peak
incidence. These results are similar to those of local and foreign
researchers.
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The male to female ratio was 1.5:1, similar to Robazzi’s study
which showed that male accouted for 59.4% and female accounted for
40.1%.

There was 70.3% patients with ALL and 29.7% patients with
AML. According to Robazzi and Sinigaglia, the percentages of ALL
were 77.1% and 83.6% respectively, the percentages of AML were
22.9% and 16.3% respectively. For ALL, B-ALL accounted for 84.3%
and T-ALL accounted for 15.7, which is similar to Shalal’s result. ALL-
standard risk that accounted for 61.4% was higher than ALL-high risk
with 38.6%. Our result is similar to Jonavoska’s research.

4.1.2. Clinical presentations in childhood acute leukemia

The onset of symptoms were fever (57.6%), pallor (32.2%),
hemorrhage (21.2%), enlarged lymph nodes (18.6%) and bone pain
(15.3%). These are similar to Shahab’s result.

The mean time from symptom onset to hospital admission was 14
days, similar to Nwannadi’s.

The most common symptoms were anemia (87.3%),
hepatomegaly (48.3%), enlarged lymph nodes (44.9%), fever (44.9%),
splenomegaly (41.5%), hemorrhage (39.8%) and bone pain (21.2%). In
our research, bone pain. In our result, the percentage of bone pain in
ALL was higher of that in AML (26.5% vs. 8,6%). The difference has
statistical (p<0,05). Our result is similar to Colby-Graham’s result.
Testicular involvement accounted for 2.8%. According to foreign
researchers, testicular involvement accounted for 1.1-2.4% at the time
of diagnosis. There were some uncommon symptoms such as: gingival
hyperplasia (1.7%) and leukemia cutis (0.8%).

4.1.3. Paraclinical characteristics of childhood acute leukemia

Regarding peripheral blood, there were 28.8% of patients with
white blood cell count > 50x10%I, similar to some other local and
foreign researchers, white blood cell count accounted from 19.4 to
34.5%. Hb from 7-11 g/dl accounted for 62.7%. According to Barbosa,
Hb < 11 g/dl accounted for 88%. Moreover, 24.6% of patients had PLT
< 20 x10%1, which is similar to Shalal’s result, 25.5% of ALL patients
had PLT < 20 x10%/1.

The percentage of blast cells in peripheral blood > 25% accounted
for 50%. According to Dai, B-ALL patient with low blast cells in
peripheral blood has longer term survival than that who have higher
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blast cells. In contrast to T-ALL, patient who has low blast cells in
peripheral blood has shorter term survival.

The median of bone marrow cells was 100,0 x10%I and there was
not any difference between ALL and AML patients. Our result is
similar to Nguyen Tu Hung’s result.

89.4% of patients showed increased LDH, 16.8% of patients had
elevated uric acid level. According to Sivinir, there was 12.6% of
patient with elevated uric acid level. In our result, 35.7% of patients
had elevated liver enzyme. Blast cells could infiltrate liver and cause
elevated liver enzyme. Renal failure that was diagnosed in one case
accounted for 0.9%. The most common cause of kidney failure is
tumor lysis syndrome, where cancer cells die on their own in large
number, or under the influence of chemotherapy. Beside that, some
medicines or sepsis shock could cause renal failure. 25% of patients
had elevated CRP. CRP is a marker to evaluate infection.

42. DETERMINE GENETIC ABNORMALITIES IN
CHILDHOOD ACUTE LEUKEMIA
4.2.1. Genetic variants in childhood acute lymphoblastic leukemia

The results of the analysis with multiplex PCR showed that
there were 24.1% patients with genetic abnormalities including 12.1%
of patients had TEL/AML1 fusion, 4.8% of patients had BCR/ABL1
fusion, 3.6% of patients had E2A/PBX1 fusion, 2.4% of patients had
MLL/AF4 fusion and 1.2% of patients had SET/NUP214 fusion. With
the multiplex-PCR, our result found new fusion comparing with other
previous results in Vietnam. It was SET/NUP214 fusion which is rare
fusion gene and often occurs in T-ALL, at the aged 10-11. The patient
with SET/NUP214 will have high percentage of relapse. Until now,
SET/NUP214 is still poorly understood.

Basing on genetic abnormalities, some authors such as Inaba,
Pui classify patients into three risk genetic group: favorable prognosis,
intermediate prognosis and poor prognosis. In our result, there were
12.1% patients with favorable prognosis, 80.7% patients with
intermediate prognosis and 7.2% patients with poor prognosis.
4.2.2. Genetic variants in childhood acute myeloid leukemia

The results of the analysis with multiplex PCR showed that
there were 34.3% patients with genetic abnormalities including 14.2%
patients with AML1/ETO, 8.6% patients with PML/RARA, 5.7%
patients with MLL/AF6, 2.9% patient with KMT2A/MLLT10. New point



17

in our result was that one patient had two fusion genes: AML1/ETO and
BCR/ABL1. This was a special case and reported the first time in
Vietnam. For AML patient, the presence of BCR/ABL1 fusion gene is
rare. And the combining of AML1/ETO and BCR/ABL1 is extreme rare.
According to foreign literatures, there is a few case having of
AML1/ETO and BCR/ABL1. And these patients will have poor
prognosis. Beside that, our result also found two fusion genes which
haven’t reported in children yet. They were MLL/AF6 fusion and
KMT2A/MLLT10 fusion genes.

Similar to ALL patients, basing on genetic abnormalities,
Quessada classify patients into three risk genetic group: favorable
prognosis, intermediate prognosis and poor prognosis. In our result,
there were 22.9% patients with favorable prognosis, 65.7% patients
with intermediate prognosis and 11.4% patients with poor prognosis.
4.2.3. Pharmacogenetic variants during the treatment of acute
lymphoblastic leukemia

In ALL group, there were 72/83 patients who were done
NUDT15 and TPMT analysis at the same time. The results showed that
18.1% patients have NUDT15 polymorphisms, 6.9% patients have
TPMT polymorphisms 1.4% patients have both NUDT15 and TPMT
polymorphisms. This is a new point in our results.

The table 3.3 described the capacity of 6-MP metabolism and
when we know the capacity of each phenotype, we will indicate the dose
for patients. So, the definition of NUDT15 and TPMT polymorphisms plays
an important role for each patient during treatment.

43. SURVEYING THE RELATIONSHIP BETWEEN
GENETIC VARIATIONS AND CHILDHOOD ACUTE
LEUKEMIA TREATMENT OUTCOME

4.3.1. Determine the rate of remission, relapse, the overall survival
and even free survival in childhood acute leukemia

The rate of remission after induction phase for ALL and AML
are 95% and 73.1% respectively. The rate of ALL remission is similar
to that of other researchers all over the world, the rate achieves 90-
98%. Regarding AML, our rate is lower than that of Bui Thi My
Huong, the rate achieved 89,4%.

The relapsed rate in childhood acute leukemia was 19,9%, in
which, the relapsed rate for ALL and AML were 14% and 40.9%
respectively. According to Nguyen Thi Mai Huong, the relapsed rate
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for ALL-high risk was 16,7%. According Pedram, the relapsed rate
for AML patient was 34,0%. Therefore, for AML, the relapsed rate is
still high, and how to improve the survival rate for patient is still a
challenge.

The overall survival rate for childhood acute leukemia after 3
years were 67.4 £ 5.5%, in which, the overall survival rate for B-ALL,
T-ALL and AML were 77.6 £ 6.7%, 68.4 + 15.8% and 45.5 + 10.2%
respectively. The difference has statistical (p<0,05).

According to Escherich, the overal survival for ALL with
COALL 92 and 97 protocol after 5 years were 81.1 + 1.8% va 85.4 +
1.4%. For AML group, our overal survival rate was lower than that of
Waack, the overall survival rate after 3 years were 82 + 3%.

The event-free survival rate for childhood acute leukemia after
3 years were 69.0 = 5.1%, in which, the overall survival rate for B-
ALL, T-ALL and AML were 79.5 £ 6.1%, 70.3 + 14.8% and 44.6 +
10.0% respectively. The difference has statistical (p<0,05).

According to Nguyen Thi Mai Huong, the event free survival
rate for ALL-high risk after 5 years were 46.0 = 5.0%. According to
Escherich, the event free survival for ALL with COALL 92 and 97
protocol after 5 years were 73.2 £ 2.0% and 76.7 + 1.7% respectively.
For AML group, our event free survival rate was lower than that of
Waack, the event free survival rate after 3 years with AML-BFM2012
were 69 + 4%. So, we have to improve the quality of treatment.

4.3.2. The correlation between genetics abnormalities and the rate
of remission, relapse, the overall survival and even free survival in
childhood acute leukemia

4.3.2.1. The correlation between genetics abnormalities and the rate
of remission in childhood acute lymphoblastic leukemia

The result showed that the percentage of remission differed from
three risk genetic group. The rate of remission for the poor prognosis
group was 66.6%, the favorable prognosis group achieved 90.0% and
the intermediate prognosis group was 98.4%. The difference has
statistical (p<0.05). Our results are similar to some studies by Pui, Lin,
Toksvang and Cimino. So, genetic abnormalities made a tremedous
impact on the result of treatment.

The good prognosis group had 88.9% MRD < 10* after
induction phase and that percentage was just 50% for the poor prognosis
group and that was 92.2% for the intermediate prognosis group. The
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difference has statistical (p<0.05). Our results are similar to the study by
Borowitz. The percentage of MRD < 10*after induction phase in patients
with TEL/AML1 fusion gene is 87,9%, however, that percentage is only
70,7% for patients with MLL rearrangement.
4.3.2.2. The correlation between genetic abnormalities and the rate
of remission in childhood acute myeloid leukemia

The rate of remission in the poor prognosis group, the
intermediate prognosis group and the good prognosis group were 33.3%,
66.7% and100%. However, the difference is not statistically significant
(p>0.05). That result illustrated that beside the impact of genetic
abnormalites, supportive care and infection control play an important role
in AML treatment.
4.3.2.3. Evaluation of acute lymphoblastic leukemia relapse rate
basing on genetic risk group

The poor prognosis group had the highest relapsed percentage,
66.7%, the intermediate prognosis group had 11.1% relapse and the
good prognosis group had no relapse. The difference has statistical
(p<0.05). Our results are similar to the study by Sanchez, the poor
prognosis has the highest relapsed rate. 23% patients with BCR/ABL1
relapsed after achieving remission, in which, there is 10% of CNS
relapse or CNS and bone marrow relapse.
4.3.2.4. Evaluation the relapsed rate in childhood acute myeloid
leukemia basing on genetic risk group

The relapsed rate of the poor prognosis group, the intermediate

prognosis group and the good prognosis group were 66.7%, 41.7% and
28.6%. The difference does not has statistical significance (p>0,05).
According to Henris, there are some factors that predict relapse in AML
after transplant are: the condition of bone marrow and patient before
transplant, genetic abnormalities, type M4/M5.
4.3.2.5. Evalution of the overall survival rate according to genetic
risk group in acute lymphoblastic leukemia

The overall survival rate for the poor prognosis, intermediate
prognosis and good prognosis risk group after 3 years were 25.0 + 21.7%,
76.3 £ 7.1% and 100.0 = 0.0%. The difference is statistically significant
(p<0,05). Our results are similar to the study by Pui, the overall survival
rate for patients with BCR/ABL1 fusion gene was 48,0 + 2,0%, and the
patients without BCR/ABL1 fusion genes was 94,5 + 1,8%.
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4.3.2.6. Evalution of the overall survival rate according to genetic
risk group in acute myeloid leukemia

The overall survival rate for childhood acute myeloid leukemia
with intermediate prognosis risk group and favorable prognosis risk
group after 3 years were 40.7 + 12.5% and 65.6 + 20.9% respectively.
However, there was not any patient with poor prognosis risk group
that was still alive. The difference is not statistically significant
(p>0,05). Our results differed from the study by Cho, Pui and Rubnitz.
4.3.2.7. The event free survival rate bases on genetic risk group in
childhood acute lymphoblastic leukemia

The event-free survival rate for the poor prognosis,
intermediate prognosis and favorable prognosis risk group after 2
years were 27.8 + 23.2%, 81.5 + 5.8% and 100.0 £ 0.0%. The
difference is statistically significant (p<0,05). Our results are similar to
the study by Jeha, Pui.
4.3.2.8. The event free survival rate bases on genetic risk group in
childhood acute myeloid leukemia

The event-free survival rate for the poor prognosis,
intermediate prognosis and favorable prognosis risk group after 1 year
were 35.7 £ 28.6%, 38.0 + 12.3% and 65.6 £ 20.9%. However, the
difference has no statistical (p>0,05).

Our results differed from the study by Cho, Pui and Rubnitz
who illustrated that there is a corelation between genetic risk group
and the event free survival. Our result demonstrated that AML
treatment is so complicated, and supportive care plays an important
role, how to control infection and reduce mortality is very
necessary.
4.3.2.9. The overall survival time and the event free survival time
with pharmacogenetic changing

NUDT15 and TPMT polymorphisms do not affect the overall
survival time and the event survival time in ALL. These results are
similar to the study Liang, there is not a statistically significant
difference between NUDT15 and TPMT wide type and NUDT15 and
TPMT variants.
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CONCLUSION

Based on research on 118 childhood acute leukemia including 83
acute lymphoblastic leukemia and 35 acute myeloid leukemia at Hue
Pediatric Center- Hue Central Hospital, we reach these conclusions:
2. Clinical presentations and laboratory findings in childhood

acute leukemia

o The mean age was 5,8 *+ 4,0. For ALL, the peak incidence was
at the aged 1-5 (57.8%). For AML, it doesnot have peak
incidence. The male to female ration was 1.5:1

. AML accounted for 29.7% and ALL accounted for 70.3%, in
which, the percentage of B-ALL is higher than the percentage
of T-ALL (84.3% vs. 15.7%).

o The most common symptoms in childhood acute leukemia
were: anemia (87.3%), hepatomegaly (48.3%), enlarged lymph
nodes (44.9%), fever (44.9%), splenomegaly (41.5%),
hemorhage (39.8%), bone pain (21.2%). There were some
uncommon symptoms such as: testicular involvement (2.8%),
gingival hyperplasia (1.7%) and leukemia cutis (0.8%).

° Whole blood count showed that 28.8% of patients had white
blood cell count > 50x10%1, 43.2% of patients had neutrophil
count < 500/pl. Hb concentration < 7 g/dl accounted for 29.7%.
Platelets < 20x10%/1 accounted for 24.6%.

° Biochemical features showed that there were 89.4% patients
with increased LDH, 16.8% of patients with increased uric acid,
35.7% of patients with elevated liver enzymes, 0.9% of patients
with renal failure and 25.0% of patients with elevated CRP.

2. Determine genetic abnormalities in childhood acute leukemia

. In acute lymphoblastic leukemia, the results of multiplex PCR
tests showed that there were 24.1% patients with genetic
abnormalities, in which, 12.1% of patients had TEL/AML1
fusion, 4.8% of patients had BCR/ABLL1 fusion, 3.6% of patients
had E2A/PBX1 fusion, 2.4% of patients had MLL/AF4 fusion
and 1.2% of patients had SET/NUP214 fusion. There were
12.1% patients with favorable prognosis, 80.7% patients with
intermediate prognosis and 7.2% patients with poor prognosis
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In acute myeloid leukemia, there were 34.3% patients with
genetic abnormalities, in which, 14.2% patients with
AMLI/ETO, 8.6% patients with PML/RARA, 5.7% patients with
MLL/AF6, 2.9% patient with KMT2A/MLLT10 and 2.9% patient
with AML1/ETO and BCR/ABL1.

The pharmacogenetic test showed that the percentage of
NUDT15 and TPMT polymorphisms were 18.1% and 6.9%
respectively, and there is 1.4% patient having NUDT15 and
TPMT polymorphisms. Finding NUDT15 and TPMT
polymorphisms guide 6-MP dose for patients.

3. Surveying the relationship between genetic variations and
childhood acute leukemia treatment outcome

The rate of remission after induction phase for ALL and AML
were 95.0% and 73.1% respectively. The relapsed rate for acute
leukemia were 19.9%, in which, that for ALL and AML were
14.0% and 40.9%. The overall survival and event- free survival
rates in 3 years for B-ALL, T-ALL and AML were 77.6 £ 6.7%,
79.5 + 6.1%; 68.4 £ 15.8%, 70.3 £ 14.8%; and 45.5 £ 10.2%,
44.6 £ 10.0% respectively.

For ALL, there were statistical correlations between the
remission rate, the relapsed rate with the genetic risk group. The
poor prognosis group had the lowest remission rate (66.6%) and
the highest relapsed rate (66.7%). The remission rate and
relapsed rate in the intermediate prognosis group and the good
prognosis group were 98.4%, 11.1% and 90.0% and 0%. There
were statistical correlations between the overall survival rate,
the event free survival rate with the genetic risk group. The
overall survival rate and the event -free survival rate for the poor
prognosis, intermediate prognosis and good prognosis risk
group after 2 years were 50.0 = 25.0%, 27.8 = 23.2%; 86.7 +
4.9%, 81.5 + 5.8% and 100.0 + 0.0%, 100.0 + 0.0%.

For AML, the remission rate for the poor prognosis group was the
lowest (33.3%), and the relapsed rate was the highest (66.7%).
However, there were not statistical correlations between the
remission rate, the relapsed rate, the overall survival rate and the
event free survival rate with the genetic risk group (p>0,05). The
overall survival rate and the event free survival rate for the poor



23

prognosis, intermediate prognosis and good prognosis risk group
after 1 year were 37.5 + 28.6%, 37.5 * 28.6%); 56.5 + 10.3%, 38.0
+12.3% ; 65.6 + 20.9%, 65.6 + 20.9%.

° There were not statistical correlations between NUDT15 and
TPMT polymorphisms and the overall survival time and the
event survival time in ALL.

RECOMMENDATIONS
- Continuing to do genetic tests for childhood acute leukemia.
Beside that, we should analyse karyotype. So we could classify genetic
prognosis group more exactly.

- We should do NUDT15 and TPMT tests for all acute
lymphoblastic leukemia, so we could have the evidence to adjust 6-
MP dose, reducing toxicity and side effects.

- For AML, the death rate in induction phase is high, we
should improve the quality of supportive care, and set up isloated room
for AML patients to reduce infection.
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