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PAT VAN DE

Bénh bach cau man dong tay 12 mét bénh Iy kha phé bién trong
huyét hoc, dic trung boi Sy tang sinh mét Kiém soat va trudng thanh bat
thuong dong bach cau hat. Pén nay, co ché chinh gy bénh di duoc
kham pha 1a do dot bién chuyén doan twong hd giita nhiém sac thé 9 va
22, hinh thanh nhiém sic thé Philadelphia va t6 hop gen BCR-ABL.
Imatinib da tao ra cudc cach mang 16n trong diéu tri bénh bach cau man
dong tay. Tuy nhién, khoang 27% ngudi bénh da xuat hién dé khang
véi imatinib sau mot thoi gian stir dung. Ty € nguoi bénh khong dung
nap imatinib phai ngung thudc mac du ¢ thap hon nhung ciing gy mot
kho khian khéng nho trong qua trinh diéu tri. Nhitng nguoi bénh dé
khang hay khong dung nap nay c6 rat nhiéu nguy co tién trién sang
nhitng giai doan sau nang né va kho kiém soat hon. Chinh vi nhitng
diéu nay, kiém soat ngudi bénh bach cidu man dong tay khang hay
khéng dung nap imatinib 1a mét thir thach vo cuing 16n trong diéu kién
hién tai ¢ Viét Nam.

Tir ndm 2015, bénh vién Truyén Méau Huyét Hoc TP.HCM bit dau
dua nilotinib vao diéu tri chinh thic cho nhom ngudi bénh bach cau
man dong tay khang hay khéng dung nap imatinib. Nghién ctru budc
dau cho thay nhiéu két qua kha quan vai ty Ié dat dap ang huyét hoc va
dap (ng di truyén té bao (DTTB) lan luot 1a 95% va 74%. Ngoai ra, dén
nay tai Viét Nam van chua c6 mot nghién ciru hé thong vai thoi gian dai
nao vé viéc sir dung nilotinib trén nhom ngudi bénh dic biét nay. Do
do, chiing t6i thyc hién nghién ciru “Panh gia hiéu qua cia nilotinib
trén ngwdi bénh bach ciu man dong tiy giai doan man khang hay
khoéng dung nap véi imatinib” vai 3 muc tiéu:

1. M0 td ddc diém 1am sang va sinh hec ciia nguwoi bénh khang

hay khéng dung ngp imatinib.

2. Pdnh gid ddp ing vé: Huyét hec, di truyén té bao, sinh hoc

phan ti va thei gian séng con sau khi diéu tri véi nilotinib.
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3. Xdc dinh ty | cdc dic tinh sau khi diéu tri véi nilotinib.

+ Tinh cép thiét cia dé tai

Bénh BCMDT la mot bénh Iy huyét hoc 4c tinh kha phé bién &
Viét Nam. Hién nay, bénh vién Truyén Mau Huyét Hoc TP.HCM dang
quan ly trén 1000 nguoi ngudi bénh BCMDT. Sb luong ngudi bénh that
bai véi imatinib budc dau ngay cang ting. Néu khong c6 phwong phap
kiém soat hiéu qua thi nhimg nguoi bénh nay dé tién trién bénh va te
vong. Nilotinib 1a mot didu tri méi tai Viét Nam va nghién ctu cua
chlng tbi gitp danh gia hiéu qua va tinh an toan cua nilotinib trén nhom
ngudi bénh BCMDT khéang hay khéng dung nap imatinib. Tu do cac
béc si 1am sang s& ¢6 nhiéu bang chiing va kinh nghiém hon dé 4p dung
nilotinib vao d6i twong ngudi bénh Viét Nam.
* Nhirng déng gop méi caa luan an

Pay 1a nghién ctru dau tién ¢ Viét Nam thyuc hién trén c& mau
I6n (112 nguoi bénh BCMDT giai doan man khang hoiac khdng dung
nap imatinib) nham d4nh gia hiéu qua va tinh an toan caa nilotinib trong
thoi gian dai (2 ndam). Cong trinh nay da ching minh dugc nilotinib co
hiéu qua kha quan vai ty 1é dat dap tng huyét hoc hoan toan, dap @ng di
truyén té bao hoan toan va dap ung sinh hoc phan tir (SHPT) phan Ion
t6t. Thoi gian séng toan bo va thoi gian séng khong tién trién bénh cai
thién véi diéu tri nilotinib. Nghién ctu ciing xac dinh dugc cac yéu td
quan trong c6 anh hudng dén dap tng véi diéu tri véi nilotinib, gilp cac
béc sT 1am sang c6 thé tién lugng ngudi bénh tét hon.
+ CAu trac luan an

Luan &n c6 108 trang, bao gom: dat van dé 2 trang, tong quan tai
liéu 26 trang, d6i twong va phuong phap nghién ctu 18 trang, két qua
nghién cau 31 trang, ban luan 28 trang, két luan 2 trang, kién nghi 1
trang. Luan vin c6 24 bang, 11 hinh, 20 biéu d0, 159 tai liéu tham khao
(13 tai lieu tiéng Viét , 146 tai liéu tiéng Anh).



Chwong 1: TONG QUAN TAI LIEU
1.1. Téng quét vé bénh bach cau man dong tay
Bénh bach ciu man dong tay (BCMDT) la mét bénh thudc

nhom réi loan ting sinh tay xuong, vén anh huong truc tiép l1én cac té
bao gbc tao méau. Vé mit dién tién tu nhién, bénh BCMDT dugc dic
trung boi 3 giai doan: man, tién trién va chuyén cap. Hau hét cac nguoi
bénh s& dugc chan doan trong giai doan man, véi thoi gian song c6 thé
kéo dai tir 5-7 nam. Tuy nhién néu khong diéu tri thich hop, bénh s&
chuyén sang giai doan tién trién vai sy tich tu dan nhiing té bao ung thu
c6 mirc do ac tinh cao. Giai doan chuyén cap 1a giai doan cudi cing, c6
tién lugng kha dé dit khién cho viéc diéu tri tré nén kho khan hon, thoi
gian séng ciing rut ngin déng ké.

1.1.1. Dich té hoc ciia bénh bach cau man dong tiy

Bénh BCMDT ¢ tan suat méi mac twong d6i thap, chi khoang 1 —
1,5 truong hop méi trén 100.000 ngudi mdi nam. Tuy nhién, tan suat
méc bénh cong don lai kha cao, do nhiing tién bo vé diéu trj trong 10
niam gan day. O cac nudc Chau A, Chau Phi, Tay Au, Pong Au va My
Latin, tudi trung vi chan doan thip hon dang ké, dao dong tir 38-41 tudi.

1.1.2. Co ché sinh bénh

Nhidm sic thé dot bién Philadelphia (NST Ph) 1a nguyén nhan

chinh yéu gay phat sinh bénh BCMDT. NST Ph la sy chuyén doan
trong hd gitta nhiém sic thé 9 va 22, voi ky hiéu tuwong tng
t(9;22)(q34;q11). Protein BCR-ABL hinh thanh tir dot bién NST nay c6
kha nang hoat hoa tyrosin kinase rat manh, anh huong hang loat con
duong dan truyén tin hiéu bén trong té bao. Piéu nay dua dén su ting
sinh té bao manh még, giam kha nang két dinh véi chat nén tuy xuong,
mat kha ning dap ung véi hién tuong chét theo chuong trinh va gia ting
nguy co bat n dinh hé di truyén noi tai.

1.1.3. Chdn dodn bénh bach cau man dong tiy
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Theo huéng din cua To chuc y té thé gisi (WHO), viéc chan
doan bénh BCMDT thudng duoc tién hanh timg budc, bao gom huyét
dd, tiay do va xét nghiém di truyén. Sé luong bach ciu trong mau ting
cao vé6i uu thé 1a bach cau hat, cuing hinh anh phét mau ngoai bién cé
day du cac giai doan bach cau. Tay do ¢6 hinh anh tay ting sinh manh,
khéng cé khoang tréng té bao. Tuy nhién, viéc chan doan xac dinh
thuong dugc dya vao su biéu hién cua nhiém sic thé dot bién
Philadelphia trén nhiém sic thé @6 hay ky thuat FISH hoic t6 hop BCR-
ABL trén ky thuat PCR & mau tiy xuwong.

1.2. Vai tro cta imatinib trong diéu tri bénh bach ciu man dong
tay
1.2.1. Co ché tac dung ciia imatinib

Co ché tac dong caa imatinib 1a sy gan két canh tranh véi ATP
trén ving tyrosin kinase, tir d6 chdm dat hién twong phosphoryl héa
nhitng protein twong ing trén con duong tin hiéu.

1.2.2. Ddnh gid ddp veng khi didu tri
Bang 1.1: Tiéu chudn ddap 1ing véi diéu tri thudc ¢ ché tyrosin kinase
theo ELN

Pap wng Tiéu chuan
DPap ng huyét hoc e Huyétdd binh thuong:
hoan toan v’ Tiéu ciu < 450 x 10%/L
(Complete v’ Bach cau < 10 x 10%/L
hematologic response  v' Phét mau ngoai bién : khéng hién dién té
—CHR) bao non

Dép tng di truyén t¢ e Hoan toan (CCyR): nhidm séc thé Ph am
bao tinh
(Cytogenetic e Mot phan (PCyR): Nhiém sic thé Ph tir 1-
response-CyR) 35%
e Phan 16n (MCyR): bao gébm CCyR va
PCyR (Nhi&m séc thé Ph tir 0-35%)



Pap ng Tiéu chuan
bap ung sinh hoc e Hoan toan (CMR): khong phéat hién ban
phan tir m& nao cua gen BCR-ABL trén 2 lan xét
(Molecular response — nghiém RT-PCR dinh Iugng hay nested
MR) PCR (d6 nhay it nhat 10%).

e Phan I6n (MMR): Ty Ié BCR-ABL/ABL
< 0,1% theo thang chuin qudc té, thuc
hién bang phuong phéap PCR dinh luong.

1.3. Sw dé khang va khéng dung nap imatinib

1.3.1. Hién twgng dé khang imatinib

“Khang nguyén phét” 1a khong dat dugc dap @ng toi wu tai ting moc
thoi gian quy dinh theo ELN. “Khéng thir phat” duoc sir dung dé mo ta
nhitng truong hop mat dap tng da dat duoc khoi dau.

C6 2 nhém co ché khang thude: (1) co ché phu thugc BCR-ABL nhu
xuat hién dot bién ving kinase va su khuéch dai BCR-ABL(2) co ché
khong phu thugc BCR-ABL nhu bom day thudc, kém tuan thi diéu tri

1.3.2. S khdng dung ngp imatinib

Khong dung nap dbi véi diéu tri dugc dua ra khi mot ngudi bénh
xuat hién nhiing tac dung phu khong thé kiém soat dugc bang cach
giam liéu hay diéu tri nang d&. Poc tinh d6 3 hay 4 phé bién nhét cua
imatinib 12 giam bach cau hat (17%), giam tiéu cau (9%) va thiéu mau
(4%), tang enzym gan (5%).
1.4. Sir dung nilotinib trong kiém soat hién twong dé khang hay

khoéng dung nap imatinib

1.4.1. Co ché tac dgng cia nilotinib

Nilotinib 1a thuc wc ché tyrosin kinase thé hé hai. Tuy nhién, su
thay doi cau trdc phan tir cua nilotinib khién thudc nay gan két manh mé
hon véi protein BCR-ABL gdp 10-50 lan so véi imatinib. Ngoai ra,
nilotinib con thé giam hién tuong ty phosphoryl héa cia BCR-ABL tir
10 dén 20 lan so vai imatinib.



6

1.4.2. Liéu dung va cach s dung nilotinib

Theo khuyén céo cia Cuc quan ly Thyc phdm va Dugc pham Hoa
Ky (FDA), nilotinib s& duoc khoi dau véi lidu 400mg ubng 2 1an mai
ngay d6i v6i nhimg truong hop st dung nilotinib nhu 1a diéu tri budc
hai. Viéc str dung ddng thoi nilotinib véi thudc tc ché bom proton s& ¢6
thé dan dén giam ndng do nilotinib trong co thé va tranh str dung thuc
an trong khoang thoi gian tir 2 gio trude va 1 gio sau khi udng nilotinib.

1.4.3. Dgc tinh caa nilotinib

Nilotinib duoc dung nap kha tét & licu 800mg mdi ngay. Dac tinh
huyét hoc nhu giam bach cau hat, giam tiéu cau ciing thudng gap o
nhitng trudng hop st dung nilotinib budc 2. Ngoai ra, d6 da, budn non,
ngtra, dau dau va mét Ia nhiing tac dung phu khong phai huyét hoc phd
bién nhat.

1.4.4. Higu qud cua nilotinib trong diéu tri ngwéi bénh bach cau

man dong tiy dé khang hay khong dung ngp véi imatinib

Trong nghién ctru cua Kantarjian, nilotinib dugc nghién ctu trén 321
nguoi bénh BCMDT giai doan man khang hay khéng dung nap
imatinib. Sau 24 thang theo ddi, ty 1¢ dat dap tng sinh hoc phan tir phan
I6n (MMR) véi nilotinib 12 28% va dap tng DTTB hoan toan (CCyR)
la 46%. Ty lé dat dap ung DTTB phan Ion (MCyR) gan nhu tuong
duong gitra nhdm khang hay khong dung nap imatinib (48% so voi
47%), vai thoi gian trung vi la 2,8 thang. M6t nghién ciru cua Hughes
da cho thay mdc du c6 dén 55% nguoi bénh mang dot bién khang
imatinib, nhung dap ng véi nilotinib van dugc duy tri.
1.5. Céac nghién ctru & Viét Nam

Nghién ctru caa C6 Nguyén Phuong Dung va cong sy danh gia 21

nguoi bénh BCMDT khéang hay khong dung nap imatinib, duoc chuyén
sang diéu tri véi nilotinib liéu 400 mg 2 lan/ngay. C6 48% nguoi bénh
mang dot bién khang thudc. Sau 6 thang theo ddi, 5/21 ngudi bénh
(24%) dat dap ung DTTB hoan toan.
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Nghién ctu cua tac gia Luu Thi Thu Huong va cong su trén 69
ngudi bénh BCMDT thit bai v6i imatinib, duoc chuyén ddi sang
nilotinib liéu 300 mg 2 lan/ngay. Ty ¢ dap tng DTTB hoan toan sau 6
thang va 12 thang diéu tri lan luot 12 40,82% va 41%.

Chuwong 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

Déi tugng nghién ciu gdm 112 ngudi bénh trén 18 tudi duoc chan
doan bach cau man dong tay giai doan man khang hoic khong dung nap
imatinib tai bénh vién Truyén Méau Huyét Hoc thanh phé H6 Chi Minh
tir thang 1/2015 dén thang 12/2017 dap ung Vvéi céc tiéu chuan nhu:
khong mang dot bién khang thudc hoic c6 dot bién con nhay Vi
nilotinib, chirc nang gan than binh thuong, khong dang mang thai hoac
cho con b, khong c6 tién can bénh ly ndi ngoai khoa ning né trude
diéu tri nilotinib.

= Phan b6 dbi twong nghién cau:

Trong 112 ngudi bénh, c6 93 treong hop khang imatinib va 19
truong hop khong dung nap thube. Trong nhém khang imatinib, c6 41
ngudi bénh trude d6 ting sir dung lidu cao imatinib truéc khi bat dau
nilotinib. Cac ngudi bénh ngung diéu tri do bt ky nguyén nhén gi ciing
dugc theo ddi dén khi két thiic nghién cuu.

2.2. Phuwong phap nghién ciu
2.2.1. Thiét ké nghién cru
Thiét ké nghién ctiru mé ta hang loat ca, tién ciu.
2.2.2. Cac ky thudt xét nghiém s dung trong nghién cizu
2.2.2.1.  Xét nghiém huyét tiy do
Theo quy chuan cua khoa Huyét Sinh Hoc — Bénh vién Truyén
Méu Huyét Hoc TP.HCM.
Cac chi s6 mau duogc xac dinh bang may dém té bao tu dong.
Phét mau ngoai bién + nhuém Giemsa nhiam xac dinh: céng thtc
bach cau; hinh thai hong cau, bach cau va tiéu cau; do tap trung tiéu
cau; ty 18 t& bao non; nhirng bt thuong khéc trén lam.
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Tao céc tiéu ban tur dich hat tay xwong, nhuém Giemsa, hhuém
Wright hodc nhuoém héa té bao (néu ¢ giai doan tién trién hoic chuyén
c4p). Phan tich lam tay nham xac dinh: mat do tay; dic diém hinh théi
va sb luong cua tirng dong té bao; sy phan bé caa cac dong té bao; ty 18
té bao dong tay va dong hong cau; su truong thanh caa nhan va nguyén
sinh chit; su xam nhap cua cé4c té bao bat thuong; ty 18 té bao non trong
tuy xuong...

2.2.2.2. Ky thugt lai huynh quang tgi ché (FISH)

Puoc &p dung dé chan doan va theo ddi dap ung di truyén té bao

trong bénh BCMDT.
2.2.2.3. Ky thudr dinh lrong gen bang PCR (RQ-PCR)

Puoc ap dung dé theo dbi dap tng sinh hoc phan tir trong bénh

BCMDT.
2.2.2.4. Ky thugt giai trinh t gen tryc tiep

Pugc 4p dung dé tam soat dot bién ving kinase cia BCR-ABL
& nhirng nguoi bénh khang hay khdng dung nap imatinib.

2.2.2.5. Ky thugt sinh héa va chdn dodn hinh anh.

Puoc thuc hién theo quy trinh chuan caa khoa Huyét Sinh Hoc
va khoa Chan Poan Hinh Anh — Bénh vién Truyén Mau Huyét Hoc
TP.HCM.

2.2.3. Quy trinh nghién ciru
2.2.3.1.  Ldp ho so chi tiét

Tiép x(c, giai thich qua trinh nghién ctu véi ngudi bénh.

Tién hanh khai thac cac tién sir bénh thdng qua hoi nguoi bénh
va tra cau hd so.

Tién hanh thim kham toan dién ngudi bénh, xac dinh cac triéu
chirmg nguoi bénh dang co.

2.2.3.2. Khdo sdt cdc dic diém 1am sang, sinh hoc cia ngueoi
bénh trueée khi bt dau diéu tri nilotinib
% Khao sat 1am sang
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Tién hanh kham téng quat ngudi bénh, danh gia kich thuéc gan,
lach, hach, su hién dién cta bénh xam lan céc co quan.

Danh gia tong trang nguoi bénh theo thang diém ECOG.

% Khao sét cac xét nghiém sinh hoc
- Huyét tuy do.
- Tam soat dot bién khang thudc bang k¥ thuat giai trinh tu
gen.
- Ky thuat lai huynh quang tai chd (FISH).
- Sinh hoa.
- Xét nghiém thai ¢ nguoi bénh ni trong d6 tudi sinh no.
- Siéu am tim, do dién tim 12 chuyén dao.
2.2.3.3. Tién hanh diéu tri véi nilotinib

Phéc d6 diéu tri: Str dung nilotinib liéu 400 mg x 2 lan/ngay.Hai
lan ubng thubc can cach nhau chinh xéac 12 gio. Khong duge an trudc
udng nilotinib 2 gid va sau udng thudc 1 gio. Khong dugc nghién nho
hodc ngam thudc trong nudc khi sir dung.

2.2.3.4.  Theo doi trong qud trinh diéu tri véi nilotinib

Nguoi bénh duge theo doi va danh gia 1am sang va cac xét
nghiém sinh hoc cho dén khi két thic nghién ctu hoic khi ngudi bénh
ngung diéu tri. V& sinh hoc, c6 2 nhdm xét nghiém ngudi bénh duoc
theo dai dinh ky:

- Nhém xét nghiém danh gia dap Gng véi diéu tri, gom huyét
d6 , FISH va PCR
- Nhém xét nghiém theo ddi doc tinh lién quan dén diéu tri,
gom sinh hoa, dién tam do, siéu am tim.
2.2.3.5.  Thu thdp va xi ly sé liéu, viét béo céo.

S6 liéu duoc thu thap tir cac hd so bénh &n cua cac ngudi bénh
thoa tiéu chuan chon mau. Sau dé sb liéu duoc xur ly, tong két va viét
béo céo.

2.2.4. Cac tiéu chudn ddnh gid quan trong
2.2.4.1. Tiéu chudn xdc dinh khang imatinib
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Dua theo khuyén céo cua ELN 2013, c6 hai dang dé khang voi
imatinib:
% Khang nguyén phéat: khi khong dat dap ung tai nhitng méc thoi
gian tuong tng:
- Khong dat dap ung huyét hoc hoan toan trong 3 thang
- Khéng dat dap tng DTTB mot phan trong 6 thang
- Khong dat dap ung DTTB hoan toan trong 12 thang
- Khong dat dap wng SHPT phan 16n sau thoi gian 12 thang.
< Khang thiz phat: Khi nguoi bénh da dat dwoc dép ung bude dau
v6i imatinib (theo tiéu chuan t6i wu cia ELN 2013), va tro nén
mét cac dap ang nay sau mot thoi gian diéu tri.
2.2.4.2. Tiéu chudn xdc dinh khéng dung ngp imatinib
Chan doan khong dung nap imatinib khi xuat hién (1) bat ky doc
tinh khdng phai huyét hoc nao tir 6 3 tro 1én hay (2) doc tinh tir d6 2
tro 1én nhung kéo dai trén 1 thang hodc tai di tai lai trén 3 lan bat ké
giam lidu hay diéu tri hd tro téi da, hodc (3) doc tinh huyét hoc do 4 kéo
dai trén 7 ngay.
2.2.4.3. Tiéu chudn xdc dinh giai dogn man cia bénh BCMDT
Theo tiéu chuan cuaa to chic y té thé giéi WHO, ngudi bénh
trong nghién ctru phai thoa tat ca tiéu chuan quan trong sau:
- Ty l& té bao non trong tay va trong méau ngoai bién < 10 %
- Basophil & mau ngoai bién <20%
- Khong c6 xam lan ngoai tiy
- Khéng ¢ tiéu chuan xép vao giai doan tién trién hay chuyén cap.
2.2.4.4. Tiéu chuan danh gia déap 1mg huyét hoc
Theo ELN 2013, dap tng huyét hoc hoan toan khi:
- Tiéu cau: 150 - 450 x 10°/L.
- Bach cau: 4 - 10 x 10%/L.
- Phét méau ngoai bién: khong hién dién té bao non.
- Léach khéng to.
2.2.45. Tiéu chudn danh gia ddp 1ng di truyén té bao
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Theo ELN 2013, dap ung di truyén té bao, chia thanh 4 muc
chinh sau day:

- Dap ang DTTB mot phan (PCyR) 1a khi ty 1& NST Ph 1 - 35%.

- Pap ung DTTB hoan toan (CCyR) la khi ty 1&¢ NST Ph bang 0%.

- Dap ang DTTB phan I16n (MCyR) 1a khi ty 1& NST Ph <35% (bao
gém PCyR va CCyR).

- Khéng dat dap tng DTTB tét khi ty 18 NST Ph > 35%.

2.2.4.6. Tiéu chudn ddnh gid ddp vng sinh hoc phan ti
Theo ELN 2013, dap tng sinh hoc phén ta, chia thanh 2 muc

nho sau day:

- Pap ung SHPT phan Isn (MMR) la khi ty 1¢ ban sao cua to hop
gen BCR-ABL <0,01%.

- Pap tng SHPT hoan toan (CMR) 14 khi ban sao cua to hop gen
BCR-ABL am tinh 2 lan lién tiép bang ky thuat RQ-PCR.

2.2.4.7. Tiéu chudn xdc dinh déc tinh lién quan dén diéu tri
Poc tinh vé huyét hoc va khong huyét hoc dugc danh gia va

phan do dya theo tiéu chuan cua Vién Ung Thu Qudc Gia Hoa Ky NCI,
phién ban 4.0.
2.2.5. X Iy sé liéu

Phan tich s6 liéu bang chuong trinh SPSS 20.

Str dung phuong phap Kaplan Meier dé uéc luong ty 1é sdng sot
va s0 sanh bang phuong phép log-rank test 2 chiéu. Gia tri p<0,05 dugc
xem 1a ¢ ¥ nghia thong ké:

- Thoi gian séng toan bg (OS): 1a thoi gian tir lac nguoi bénh bat
dau diéu tri véi nilotinib cho dén ldc tor vong hodc cham duat
nghién cuu.

- Thoi gian song khong tién trién benh(PFS): 1a thoi gian tir e bat
dau diéu tri nilotinib dén lan theo d&i cudi cung hodc dén khi co
dau hiéu tién trién bénh (chuyén sang giai doan tién trién hozic
chuyén cép) hay tir vong.
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SO PO NGHIEN cUU

Ngudi bénh chin dodn khing
hay khong dung nap imatinib

v

Nghién ctru dic diém 1am sang Xettgilgng}?l%gt b,

va sinh hoc

Tham kham
lam sang

trude nghién ciru dot bién khang thude

v

Diéu trj
nilotinib 400mg x 2 lAn/ngay
Xét nghiém theo doi Theo déiv tinh trang
huyét do, FISH, > | « tién trién bénh,
PCR 3 song con
Dianh gia dap @ng diéu tri
va thoi gian song con

Theo doi doc tinh
khong huyét hoc thong
t qua tham kham 1am

Theo doi doc tinh

>

huyét hoc thong qua >
xét nghi¢ém huyét do

sang, xét nghiém
sinh héa, dién tim...

v
Xac dinh ty 1€ cac djc tinh
sau diéu tri nilotinib

Chuwong 3: KET QUA
3.1. Pic diém chung cia mau nghién cieu
Tudi trung vi ldc bat dau diéu tri nilotinib 1a 45,5 tudi (gidi han
tir 19-77 tudi). Trong 112 ngudi bénh, nam c6 74 nguoi bénh chiém
66,1% Vva nit co 38 ngudi bénh chiém 33,9%. Thoi gian trung vi tir ldc
chan doan bénh dén lic bat dau nilotinib 1a 50 thang (gidi han 2-182
thang).
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Ldc chan doan ban dau, da s6 bénh nhan thudc nhom nguy co
cao theo phan nhém Sokal (chiém 63,4%) va theo EUTOS (chiém
72,3%). Thoi gian trung vi ngudi bénh diéu tri vai imatinib liéu chuan
(400mg/ngay) 1a 24,1 thang. Tuy nhién, 50,9% ngudi bénh chi dat toi
da dén dap ung huyét hoc hoan toan. Ty ¢ khong cao dat dap ung
DTTB hoan toan (12,5%) va dap ang SHPT phan 16n (13,4%) voi
imatinib liéu chuan.

Trong 93 nguoi bénh khang imatinib, c6 68 truong hgp khéang
nguyén phét (chiém 60,7%) va 25 trudng hop khéang thir phat (chiém
22,3%). Khang vé miat DTTB chiém uu thé (chiém 64,5%).

C6 41/93 nguoi bénh duogc ting liéu imatinib sau khi chan doan
khang thudc liéu chuan (22 truong hop ting 1én 600mg/ngay va 19
trrong hop tang 1én 800mg/ngay. Tuy nhién, chi c6 19,5% nguoi bénh
dat dugc dap ung DTTB hoan toan voéi liéu phap ting liéu nay.

3.2. Pic diém 1am sang va sinh hoc ciia ngwdi bénh truéc khi bat
dau diéu tri nilotinib
3.2.1. Pdc diém lim sang trwéc Khi bét dau diéu tri nilotinib

Trudc khi bat dau diéu tri nilotinib, c6 12/112 ngudi bénh c6

triéu chung thiéu mau va 8/112 nguoi bénh c6 gan lach to.
3.2.2. Pdc diém sinh hoc truée khi bat ddu diéu tri nilotinib

Pa s6 nguoi bénh o chi s6 sinh hoc trong gidi han binh thuong
trwéc khi bat dau diéu tri, thé hien &:

- 94/112 ngudi bénh (chiém 83,9%) c6 nong do hemoglobin > 10 g/dl.

- 96/112 nguoi bénh (chiém 85,7%) c6 sé lugng bach ciu < 5x10°/L.

- 75/112 ngudi bénh (chiém 67%) c6 s luong tiéu cau nam trong
khoang tir 150-400x10°%/L.

- 111/112 nguoi bénh (chiém 99,1%) c6 ty 18 té bao non trong tuy
<6%.

- Tuy nhién, & mtc di truyén té bao, c6 59/112 ngudi bénh (chiém
52,6%) c6 ty 18 NST Ph+ > 30%.
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Trong 112 ngudi bénh, c6 36 truong hop (chiém 32,1%) mang
dot bién khang imatinib. Nhimng dot bién thuong gap nhat trong nghién
ctru 1a E355A/G, E453V/K/Q va d6t bién chén doan.

Thoi gian trung vi tir lGc chan doan khang/khong dung nap
imatinib dén luc diéu tri nilotinib 1a 18,1 thang (dao dong 0-98 thang).

Truéc khi bat dau nilotinib, ty 16 nguoi bénh con gitt dap ung
huyét hoc hoan toan, dap wng DTTB phan Ién va dap tng DTTB hoan
toan lan luot 12 73,2%, 50,9% va 21,4%.

3.3. Panh gia dap wng va thoi gian song con sau diéu tri nilotinib
3.3.1. Ddnh gid ddp ieng huyét hoc hoan tedn sau diéu tri nilotinib
Ty 1&é nguoi bénh dat dap (mg huyét hoc hoan toan cong don tai thoi

diém 6 thang 1a 97,6% (95% khoang tin cay: 94,7-100%) (Biéu do 3.1).

100 A — H 2

- (=) [~
] (=] (]
1 1 1

[\°]
(=]
1

huyét hoc hoan toan (%

Ty 1é cong don dat dap ing

0 3 6 9 12 15 18
Thoi gian tie liic diéu tri nilotinib (thdng)

Biéu do 3.1: Biéu do Kaplan-Meier biéu dién ty 1é nguwoi bénh céng don
dat ddp 1ng huyét hoc hoan toan (CHR) theo thoi gian

Khi phén tich don bién, ching t6i nhan thay gigi tinh (p=0,008)
va dang khang thudc (p=0,045) c6 lién quan dén ty Ié dat dap (ng huyét
hoc hoan toan sau 3 thang. Tuy nhién, mdi lién quan nay khéng c6 y
nghia thong ké trong phan tich da bién véi gia tri p lan luot 12 0,13 va
0,46.

3.3.2. Ddnh gid ddp ing di truyén té bao sau diéu tri nilotinib

Ty 16 dat dap ung DTTB phan 16n tai thoi diém 12 thang va 24

thang Ian luot 13 65,4% (95% KTC: 56,2-74,6%) va 89,6% (95% KTC:

]
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80,8-98,4%). Ty I¢ dat dap tng DTTB hoan toan tai thoi diém 12 thang
va 24 thang lan luot 1a 46,5% (95% KTC: 36,9-56,1%) va 66,7%
(95%KTC: 56,2-77,0%) (Bleu do 3. 2)

100 - : : : . MCyR

CCyR

(-]
<
1

1

e
<
1

Ty 1¢ cong don dat
dap ang DTTB (%)
[=a)
<

[ d
(=]
1

0 6 12 18 24 3'9 3% 42 48 54 60
Thoi gian tir liic diéu tri nilotinib (thdng)

Biéu do 3.2: Biéu do Kaplan-Meier biéu dién ty 1é nguwoi bénh céng don
dat dap ving DTTB phan lén (MCyR) va hoan toan (CCyR) theo thoi
gian.

Khi phan tich don bién, ching tdi nhan thay tudi (p=0,03), dang
khang thudc (p=0,00), viéc duy tri CHR va MCyR trudc diéu tri
nilotinib (p=0,00), ciing nhu thoi gian tir IGc chan doan khang hay
khong dung nap imatinib dén khi bat dau nilotinib (p=0,01) c¢6 tuwong
quan dén ty 1¢ dat CCyR sau 24 thang.

Tuy nhién, khi phén tich da bién, ching t6i chi ghi nhan nhém
duy tri MCyR truée diéu tri (p=0,00) va nhom c6 thoi gian tir Iic chan
doan khang hay khong dung nap imatinib dén khi bat dau nilotinib < 1
nam (p=0,00) thuc sy c6 nhiéu kha niang dat dap tng CCyR tdt hon.

3.3.3. Ddnh gid ddp g sinh hoc phan ti# sau diéu tri nilotinib

Ty 1é dat dap tng SHPT phan 16n tai thoi diém 12 thang va 24
thang 1an Tuot 12 22,3% (95% KTC: 14,3 — 30,3%) va 51,9% (95%
KTC: 41,1 — 62,7%). Co6 17/112 ngudi bénh (chiém 15,2%) trong
nghién cau dat duoc dap wng SHPT hoan toan sau nilotinib (Biéu do

3.3).

<
1



16

MMR

dat

on

écongd
dap @wng SHPT phan lém (%)

Ty 1
S

[ S (=) (=2} [—J

[—} [—} [—} (—} [—} [—}
L L L L ]

6 12 18 24 30 36 42 48 54 60
Thoi gian ti liic diéu tri nilotinib (thding)

Biéu do 3.3: Biéu do Kaplan-Meier biéu dién ty 1é nguwi bénh céng don
dat dép irng SHPT phan I6n theo thoi gian

Khi phan tich don bién, ching tdi nhan thiay dang khang
(p=0,00), su xuat hién dot bién khang thuéc (p=0,02), viéc duy tri CHR
va MCyR trude diéu trj nilotinib (p=0,00), thoi gian tir Iic chan doan
khang hay khong dung nap imatinib dén khi bat dau nilotinib (p=0,01),
cling nhu viéc dat CCyR trong 12 thang dau sau diéu tri nilotinib
(p=0,00) c6 twong quan dén ty 1& dat MMR sau nilotinib.

Tuy nhién, khi phan tich da bién, ching t6i chi ghi nhan nhom
duy tri MCyR truéc diéu tri (p=0,03), nhdm c6 thoi gian tir luc chan
doan khang hay khong dung nap imatinib dén khi bat dau nilotinib < 1
nim (p=0,05) va nhém dat CCyR trong 12 dau sau diéu tri nilotinib
(p=0,00) thyc sy ¢6 nhiéu kha ning dat MMR t6t hon.

3.3.4. Ddnh gid thoi gian séng sau diéu tri nilotinib

Ty lé séng toan bo (OS) chung sau 2 nam diéu trj nilotinib 1a
97,9% (95% KTC: 95 — 100%). Ty 1& séng khong tién trién bénh (PFS)
chung sau 2 nam diéu trj nilotinib 1 93,1% (95% KTC: 88,2 — 98%)
(Biéu do 3.4).

]
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Biéu do 3.4: Biéu do Kaplan-Meier biéu dién thoi gian séng toan b
(0S) va thoi gian song khong tién trién bénh (PFS) chung trong nghién
cuu.

Khi xét yéu t6 c6 anh huong dén thoi gian séng toan bo (OS) va
thoi gian sdng khong tién trién bénh (PFS) sau diéu tri nilotinib, ching
t6i nhan thay:

- Nhém khong ting liéu imatinib ¢c6 OS sau 2 nim tét hon nhém c6
tang licu (100% so vai 94,8%, p=0,03).

- Nhom dat duoc CCyR sau nilotinib c6 PFS sau 2 nam tét hon khong
dat dap rng nay (100% so vai 83,4%, p=0,002).

- Nhom dat duoc MMR sau nilotinib ¢6 PFS sau 2 nam t6t hon khong
dat dap rng nay (100% so vai 86,7%, p=0,01).

3.4. Poc tinh lién quan dén nilotinib trong nghién ciru
3.4.1.1. Béc tinh lién quan dén huyét hoc

Ty 18 ngudi bénh xuat hién bién ching giam tiéu cau, thiéu mau
va giam bach cau d6 3-4 lan luot 12 15,2%, 0,9% va 3,6%.

3.4.1.2. Déc tinh khéng lién quan dén huyét hoc

Poc tinh khong lién quan huyét hoc phé bién nhat 1a cac doc
tinh vé tim mach (nhu 41% kéo dai doan QTc; 12,5% cham nhip xoang)
va doc tinh vé chuyén hoéa (nhu 35,7% ting duong huyét, 31,3% ting
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cholesterol). Mot sé doc tinh vé mach méu mac du chiém ty 18 it nhung

& mirc d6 3-4 (nhu 1,8% dau thit ngyuc va 0,9% tic dong mach)
Chuwong 4: BAN LUAN

4.1. Pic diém chung ciia mau nghién ciu

Tudi trung vi cta cac nguoi bénh trong nghién ctru cua ching toi
1a 45,5 tudi, thap hon cac nghién ctru khac. Thuc té, mot sé nghién cau
dich té hoc di nhan thdy quan thé ngudi Chau A, trong d6 ¢ Viét Nam,
c6 ty 16 mac BCMDT thap hon, nhung lai xuat hién & tudi tré hon nhiéu
S0 V&i cac nude Phuong Tay.

Pa s6 nguoi bénh trong nghién ctu thuoc nhom nguy co cao
theo Sokal va EUTOS. Pic diém nay twong dong véi nhiéu nghién ctiu
khac vi nhom ngudi bénh nguy co cao theo Sokal hay EUTOS 1a nhom
dap g kém véi cac thude i ché tyrosin kinase.

Hau hét cac nguoi bénh trong nghién ctu cia ching toi thudc
nhom khéng imatinib, con nhém khong dung nap chi chiém 17%. Su
chénh léch nay ciing twong ty mot sd nghién ctu cua Tiribelli, Koren-
Michowitz, Nicolini...Trong 93 nguoi bénh khang imatinib, nhom
khang vé mat DTTB chiém wu thé (hon 2/3 cac truong hop). Pic diém
nay cling twong tu trong nghién ctiru caa Jabbour va Chaitanya.

C6 36,6% ngudi bénh trong nghién ciu cia chung toi duoc diéu
tri voi tang liéu thudc 1én 600mg hoic 800mg/ngay. Ty 1é ngudi bénh
tang liéu imatinib trude nilotinib cta chung t6i cao hon nghién ciu cua
Tiribelli, nhung lai thap hon nghién ctru cia tic gia Kantarjian. Su khac
biét ndy cd thé xuit phat tir nhimg huéng dan diéu tri khac nhau ¢ mdi
trung tdm. Trudc day, khi chua thé tiép can duoc véi cac thude tc ché
tyrosin kinase thé hé 2, tang lidu imatinib 13 mét liéu phap duoc lya
chon hang dau tai nuwéc ta. Tuy nhién nhiéu nghién ctru da chiing minh
viéc tang liéu khdng thuc sy hiéu qua & nhom da khang véi imatinib.
4.2. Pic diém lam sang va sinh hec trwéc khi bit dau diéu tri

nilotinib
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Vi nilotinib trong nghién ctu cua chung toi 1a diéu tri budc hai, nén
mot s& nguoi bénh van con duy tri mic dap Gng nao d6 véi imatinib
trugc khi bat dau nilotinib, nhat 1a dap wng vé mit huyét hoc. Piéu nay
thé hién bang ty 18 thap cac ngudi bénh c6 biéu hién 1am sang rd rang
cua bénh lic bat du nilotinib. Nghién ciru cua Giles va Ailawadhi ciing
ghi nhan trudce khi bt dau diéu tri budc hai véi nilotinib, da sé ngudi
bénh c6 diém tong trang tét theo WHO va ECOG.

Tuong ty nhu Kantarjian, cac nguoi bénh trong nghién ctu cua
chung t6i ¢d chi sé huyét hoc nam trong gidi han binh thudng truéc khi
diéu tri nilotinib nhu ndng do hemoglobin, sé lwong bach cau, sé luong
tiéu cau, ty I¢ té bao non trong tuy.

Ty 1& nguoi bénh mang dot bién cua ching tdi gan twong duong véi
nghién ctu cta Koren-Mitchowitz, nhung cao hon nghién ctu cua
Miyamura va thap hon cia Kantarjian va Manuprasad. Chung t6i ciing
ghi nhan dot bién M244V 1a mét trong sé nhitng dot bién phd bién,
trong tu nhu cac nghién ctu khac. Tuy nhién ching t6i chi Iya chon
vao nghién ciru cac ngudi bénh khong co dot bién hoic dot bién con
nhay véi nilotinib, phui hop véi huéng dan diéu tri thuc té tai bénh vién
Truyén Mau Huyét Hoc TP.HCM.

4.3. Panh gia dap wng va thai gian séng con sau diéu tri nilotinib
4.3.1. Pdp ing huyét hec hoan toan sau nilotinib

Khoang 80% nguoi bénh trong nghién ctiru cua chang t6i dat duoc
dap ung huyét hoc hoan toan sau 3 thang. Hon 10% nguoi bénh dat dap
g nay ¢ thoi diém tuong d6i mudén hon. So vdi cac nghién cau &
nhiéu quan thé khac nhau trén thé gidi, ty 1é dat huyét hoc hoan toan sau
3 thang va 6 thang trong dwong, tham chi cao hon. Piéu nay c6 thé bét
nguon tir sy khac biét vé dac tinh mau trong nghién ciu. Mot s nghién
ctu nhu cua Koren-Michowitz, Kuo C-Y, Hussain c6 chon ca nhiing
nguoi bénh ¢ giai doan tién trién, mac di s6 lugng nguoi bénh giai doan
man van chiém uu thé va nhimg trudng hop mang dot bién khang voi
nilotinib van duoc chon vao nhitng nghién cau nay.
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4.3.2. Pdp ing di truyen té bao sau nilotinib

Ty ¢ dat dap tng DTTB hoan toan va mot phan trong nghién ctu
cua chung toi twong duwong vai tac gia Kuo . Tuy nhién, khi so sanh vai
céac nghién ctru Koren-Michowitz va Kantarjian, ty I¢ nay cua chung toi
cao hon. C6 dén 26% ngudi bénh trong nghién ciu cua Koren-
Michowitz va 42% trong nghién ctu cua Kantarjian c6 dot bién ving
kinase, khé& nhiéu trong d6 khong con nhay véi nilotinib. Day co thé 1a
nguyén nhan khién ty 1 dat dap ung DTTB hoan toan khdng cao bang
ching t6i. Nguoc lai, chi c6 7/85 truong hgp trong nghién ciru cua Kuo
mang dot bién khang thubc, pht hop voi két qua tét ma tac gia da thu
duoc.

Phan 16n ngudi bénh s& nhanh chéng dat dap ung DTTB trong
khoang thoi gian 12-24 thang dau tir khi khoi dong nilotinib. Sau thoi
gian do, ty 1&é nguoi bénh dat dap ung DTTB ting thém khong déng ké.
Diéu nay ciing duoc thiy tuong tu trong nghién ctu cia Kuo va cong
su.

4.3.3. Ddp 1rng sinh heoc phan ti sau nilotinib

Trong nghién ctru cta ching toi, trén mot nira nguoi bénh dat dugc
dap tng SHPT phan Ién. So sanh véi cac nghién ctu khéc trén thé gioi,
nghién ctu caa chdng tdi co ty 1€ dat dap ang SHPT tuwong dwong hoac
cao hon cac tac gia khac nhu Koren-Michowitz, Kuo va Kantarjian.
Tuong tu nhu dap ung DTTB, nguyén nhan khién két qua nghién cau
cua chung t6i vuot troi hon la do viéc chon lya nguoi bénh khdng hoac
chi c6 dot bién nhay véi nilotinib.

4.3.4. CAC yéu té anh hwéng dén ddp wng ciia ngwoi bénh véi
nilotinib

Khi phan tich don bién, chdng t6i nhan thay gigi tinh c6 anh huéng
dén dap tng huyét hoc hoan toan. Mit khac, tudi lai anh hudng 1én dap
tmg DTTB va dap ung SHPT. Tuy nhién, ¢ phan tich da bién, cac yéu
t6 nay khéng thuc su tuwong quan dén kha ning dat dap ung sau
nilotinib. T4c gia Larson da khao sat va nhan thay: Nam c6 d¢ sinh kha
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dung va ndng do thude nilotinib trong co thé thip hon nit khoang 10%.
Tuy nhién sy khac biét nay la vo cung nho va thuc sy khong gay dang
ké vé& mat 1am sang. Bén canh dé, tac gia Lipton ghi nhan ty 1¢ dat dap
ng DTTB cua ngudi bénh trén 65 tudi thap hon so véi nhom dudi 65
tudi.

Chuing tdi nhan thay ty 1é cac dap tmg twong tw nhau giira nhém
khang hay khong dung nap imatinib. Nguoc lai, két qua kha khac nhau
gita 2 nhom nay da duoc ching minh trong mot sé nghién ciu khac
trén thé gidi, nhu nghién ctiu ciia Kantarjian, Tiribelli va Cortes.

Nguoi bénh mang dot bién con nhay voi nilotinib c6 két qua dap
ting DTTB va SHPT tét hon so véi nhom khong dot bién mac dd moi
tuong quan chua thuc su rd rang khi tién hanh phan tich da bién. Maic
du khoéng rd nguyén nhan, nhung tac gia Jabbour cling ghi nhan dac
diém tuong ty véi chung toi khi ty 1¢ dat dap ung DTTB phan Ién va
hoan toan véi nilotinib va dasatinib cao hon trong nhom dot bién con
nhay so v6i nhom khong mang dot bién.

Nhom ngudi bénh con duy tri dugc it nhat dap tng DTTB phan Ién
trude diéu tri s& ¢d nhiéu kha nang dat dugc dap ung DTTB hoan toan
va dap ung SHPT phan 16n véi nilotinib sau d6. Sy twong quan niy con
manh hon khi van con y nghia sau phan tich da bién. Pac diém nay
cling duoc ghi nhan trong cac nghién ctu caa Milojkovic, Jabbour va
Hussain. Viéc duy tri dap ung DTTB truéc khi bat dau nilotinib ching
t6 kha ning con nhay cam cua té bao ung thu véi thudc e ché tyrosin
kinase, ciing nhu gian tiép phan anh tong lugng té bao ung thu khong
cao.

Chdng tdi nhan thdy nhém c6 thoi gian tir 1uc chan doan khang hay
khong dung nap dén Ilc bat dau nilotinib kéo dai trén 1 nam co ty Ié dat
dap tng DTTB hoan toan va dap tng SHPT phan 16n thip hon so Vi
nhém duéi 1 nim. Piéu nay ciing dugc ching minh trong nghién cau
cta Viboonjuntra tai Thai Lan hay cua Milojkovic tai Chau Au. Do do,
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viéc tri hodn thay d6i diéu tri & nhém khang hay khéng dung nap
imatinib s& anh husong khong tét dén két qua cudi cung.
4.3.5. Thei gian séng sau diéu tri nilotinib

Ty I séng toan bo (OS-2 nam 97,9%) va ty 1é sdng khong tién trién
bénh (PFS-2 nam 93,1%) trong nghién ctru cua ching t6i cao hon so vai
nghién ctu cua Kantarjian, Koren-Michowitz, Nicolini. Biéu nay cé thé
giai thich duoc la do chdng toi chi chon nhitng nguoi bénh khong c¢6 dot
bién hodc co dot bién con nhay véi nilotinib vao nghién ctu. Su anh
huong cua dot bién 18n thoi gian séng da dugc ching minh trong nhiéu
nghién ctru trude day.

Chung toi nhan thiy nhom nguoi bénh c6 tang liéu imatinib trudc
khi chuyén do6i sang nilotinib c6 ty I¢ song toan bo kém hon nhom
khong tang liéu (p = 0,03). Mic du su khac biét nay ciing tuong tu khi
phan tich thoi gian séng khong tién trién bénh, nhung su khéc biét chua
dat ¢én muc co y nghia thong ké. Jabbour va cong su da chang minh
nhom tiing stir dung imatinib > 600mg c6 ty 1& séng khong tién trién
bénh kém hon. Tuy nhién 6ng khong danh gia chi s6 thoi gian séng toan
bo. Nguoc lai, nghién ctu cua Milojkovic lai khéng ghi nhan su khac
biét ndo. Sy khong dong nhat nay c6 I& lién quan dén dic diém cia mau
nguoi bénh trong nghién cuu.

Chuing t6i cling ghi nhan duoc viéc dat dap tng DTTB hoan toan
hay dap ung SHPT phan Ién véi nilotinib s& giam dang ké nguy co tién
trién bénh. Piéu ndy phan anh dugc vai trd quan trong cua mic do dap
mg sau lién quan dén sy cai thién du hau caa bénh. Nhiéu nghién cau
cling da chting minh dugc méi trong quan nay twong ty nhu két qua cua
ching t6i, nhu nghién ctiru cua Jabbour, Milojkovic va Branford.

4.4. Cac ddc tinh lién quan dén nilotinib

Poc tinh lién quan huyét hoc 1a bién ching xay ra thuong xuyén
nhat sau diéu tri nilotinib. Trong d6 giam tiéu cau la pho bién nhat.
Trong nghién ciru cua ching tdi khoang 15,2% ngudi bénh ¢ giam tiéu
cau do 3-4 va can ngung diéu tri nilotinib mot khoang thoi gian. Twong
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tu véi két qua cua ching toi, giam tiéu cau ciing 1a tac dung phu gap
nhiéu trong nghién cuu cua Nicolini, Kantarjian, Kuo, Hussain.

Doc tinh khong lién quan huyét hoc cua nilotinib kha da dang, phd
bién nhit 1a bién ching kéo dai doan QTc va cac ri loan chuyén hoa
nhu ting duong huyét, ting cholesterol mau. Khi so sanh véi cac nghién
ctru khac, ching toi nhan thiy su phan b cac doc tinh khong lién quan
huyét hoc c6 khac dang ké. O nhiing nghién ctu tai cac nuéc phuong
tay, doc tinh nhiéu nhat lai 1a do da, ting enzym gan hay ting bilirubin.
Nguoc lai, do da va tang enzym gan dang vi tri thar 4 va 5 trong nghién
ctru cua chung toi. Tuong tu nhiéu nghién ciu khac, da s6 doc tinh déu
& muac do nhe (d6 1-2) va cai thién nhanh chéng véi diéu trj hd tro.

KET LUAN

Qua nghién cuu 112 nguoi bénh BCDMT khéng hay khéng dung
nap véi imatinib dwoc chuyén sang diéu tri véi nilotinib tir thang 1/2015
dén thang 12/2017 tai Bénh vién Truyén méau Huyét hoc TP.HCM,
chidng tdi rat ra mot s6 két luan sau:

Pic diém 1am sang va sinh hoc caa cac ngwdi bénh khang hay
khéng dung nap imatinib.

- Lam sang: Triéu ching pho bién nhét 1a thiéu mau.

- Sinh hoc: Pa s6 nguoi bénh ¢6 chi sb huyét hoc binh thuong. C6
32,1% nguoi bénh c6 dot bién khang imatinib (phd bién nhat 1a dot
bién E355A/G, E453V/K/Q va dot bién chén doan)

Pinh gia dap wng va thai gian sdng con sau diéu tri nilotinib

- Ty Ié nguoi bénh dat dap tng huyét hoc hoan toan cong don tai thoi
diém sau 6 thang diéu tri nilotinib 1a 97,6%.

- Ty lé dat dap tng DTTB phan 16n tai thoi diém 12 va 24 thang lan
luot la 65,4% va 89,6%.

- Ty & dat dap ang DTTB hoan toan tai thoi diém 12 va 24 thang lan
luot 1a 46,5% va 66,7%.

- Ty Ié dat dap tng SHPT phan Ion tai thoi diém 12 va 24 thang lan
luot 1a 22,3% va 51,9%. Ty Ié dap ung cao hon & nhitng nguoi bénh
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duoc diéu tri sém nilotinib tinh tr khi khang hay khéng dung nap
imatinib.

- Ty I& séng toan bd (OS) sau 2 nam diéu tri nilotinib 1a 97,9%.

- Ty Ié sdng khéng tién trién bénh (PFS) sau 2 ndm diéu tri nilotinib

la 93,1%.
Poc tinh lién quan dén nilotinib trong nghién ciru:
- Giam tiéu cau la doc tinh lién quan huyét hoc phé bién nhat, voéi
15,2% nguoi bénh & muc do 3-4
- Kéo dai doan QTc, ting duong huyét, ting cholesterol va ting
enzym gan la nhimg doc tinh khong lién quan huyét hoc phd bién
nhat trong nghién cau.
- C6 5/112 nguoi bénh ngung diéu tri do doc tinh cua thudc.
KIEN NGHI

e Nilotinib c6 thé duoc ap dung rong rai trong diéu tri bénh bach cau
man dong tay khang hoac khéng dung nap imatinib véi hiéu qua va
tinh an toan cao.

e Ngudi bénh khang hay khéng dung nap imatinib phan Ién ¢é nhiéu
dic diém 1am sang va chi s6 huyét hoc 6n dinh kho duoc phat hién.
Do d6 can thuc hién cac xét nghiém di truyén té bao va sinh hoc
phan tir dé xac dinh su khang thuéc & mue do sau hon.

e Nén chuyén doi sém sang nilotinib khi da chan doan khang hay
khong dung nap imatinib, tét nhat 1a dudi 1 nam va ngudi bénh con
duy ti dwoc dap u@ng di truyén té bao phan Ion
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BACKGROUND
Chronic myeloid leukemia (CML) is a common malignant
hematologic disease which is characterized by uncontrolled
proliferation and abnormal maturation of myeloid cells. The main
pathogenesis is the reciprocal translocation between chromosome 9 and
22 which produces Philadelphia chromosome and BCR-ABL fusion
gene. Imatinib has demonstrated remarkable success in the treatment of
CML. However, approximately 27% of patients were resistant to
imatinib after a long period of therapy. The incidence of imatinib
intolerance was not high but it came with some difficulties. The patients
who were resistant to or intolerant of imatinib increased risks of
advanced and unmanageable phases of disease. Therefore, management
of these patients still has been a challenge in Vietnam’s conditions.
Since 2015, Blood Transfusion Hematology Hospital in
Hochiminh city (BTH) has used nilotinib for imatinib resistant or
intolerant CML patients. An initial study showed encouraging results
with high rates of complete hematologic response (95%) and
cytogenetic response (74%) On the other hand, there has been no
studies in Vietnam with long follow-up time relating to the treatment of
these resistant or intolerant CML patients. Thus, we conducted the study
“Evaluation of efficiency of nilotinib in chronic myeloid leukemia
patients resistant to or intolerant of imatinib” to address the three
following objectives:
1. To study clinical and biological characteristics of CML
patients who were resistant to or intolerant of imatinib.
2. To evaluate hematologic, cytogenetic, molecular responses and
survival after nilotinib treatment.
3. To assess the incidence of adverse events after nilotinib
treatment.



* Necessity of the research

BTH is now managing more than 1,000 patients of CML. The
number of patients in whom first-line imatinib failed has been
increasing. Without an effective therapeutic strategy, these patients will
be more likely to progress to advanced phases and the death. Nilotinib
is a novel therapy in Vietnam and our study contributes to evaluating
efficiency and safety of nilotinib in this special group of CML patients.
This study consequently provides physicians with further clinical
evidence to use nilotinib on Vietnamese patients.

* Contributions of the thesis:

This is the first study in Vietnam relating to nilotinib on a large
number of patients (112 CML chronic-phase patients resistant to or
intolerant of imatinib). We evaluated efficiency and safety of nilotinib
in a long period (2 years). This study demonstrated that nilotinib is
effective with impressive rates of complete hematologic response
(CHR), complete cytogenetic response (CCyR) and major molecular
response (MMR). Overall survival and progression-free survival
improved. Our research identified some important factors which may
affect responses to nilotinib. This study will therefore provide clinical
physicians with have useful information for more effective prediction of
patient outcomes.

* Thesis structure:

The thesis consists of 108 pages including: Background (2
pages), Literature review (26 pages), Subjects and Methodology (18
pages), Results (31 pages), Discussion (28 pages), Conclusion (2
pages), and Recommendation (1 page). There are 24 tables, 20 charts,
11 pictures, and 159 references (13 in Vietnamese, 146 in English).



Chuong 5: OVERVIEW
5.1. Introduction to chronic myeloid leukemia

Chronic myeloid leukemia (CML) belongs to the group of
myeloproliferative neoplasms which directly affect hematopoietic stem
cells. In terms of nature course, CML is divided into 3 phases: chronic
phase, accelerated phase, and blast crisis. Most of CML patients are
able to live 5 — 7 years after diagnosis. Without proper treatment, the
disease will progress to advanced phases with gradual accumulation of
aggressive blast cells. Blast crisis is indicated as the end-stage of
disease with very poor prognosis which requires a lot of effort to control
leukemia cells. Survival of blast crisis patients will diminish
dramatically.

5.1.1. Epidemiology of chronic myeloid leukemia

The annual incidence of newly diagnosed cases of CML is not
high, approximately 1 — 1.5 cases per 100,000. However, prevalence is
much higher due to improvement of treatment during recent 10 years. In
Asia, Africa, Europe and Latin America, median age at diagnosis is
younger, around 38 — 41 years old.

5.1.2. Pathogenesis of chronic myeloid leukemia

Philadelphia chromosome (Ph+), which is produced by
reciprocal translocation of chromosome 9 and 22, constitutes the main
cause of disease. BCR-ABL oncoprotein from this chromosome
mutation is capable of activating tyrosine kinase, which may trigger
intracellular signaling cascades. This will lead to strong proliferation,
decreased cell adhesion to bone marrow stroma, suppressed apoptosis,
and genetic instability.

5.1.3. Diagnosis of chronic myeloid leukemia

According to WHO, diagnosis of CML involves several steps,
including full blood count, peripheral blood smear, bone marrow
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aspiration, and cytogenetic testing. Leukocytosis is a characterized
feature with a predominant involvement of the granulocytic series,
which shows all stages of maturation on peripheral blood smear. Bone
marrow assessment reveals hyperproliferation and diffuse infiltration by
myeloid cells in all stages of differentiation. However, diagnosis is
confirmed by presence of Philadelphia chromosome in karyotyping,
FISH or by presence of BCR-ABL fusion gene in RT-PCR.

5.2. Role of imatinib in chronic myeloid leukemia
5.2.1. Mechanism of action of imatinib

Imatinib competes with ATP for binding to a site on BCR-ABL.
It prevents phosphorylation of the substrate which leads to inhibition of
intracellular signaling pathway.

5.2.2. Assessment of the response to imatinib

Table 5.1: European LeukemiaNet criteria for response to tyrosine
kinase inhibitors.

Type of response Definition
Complete e Normal full blood count:
hematologic response v Platelet count < 450 x 10%/L
(CHR) v White blood cell count < 10 x 10%/L

v Normal differential
Cytogenetic response e Complete cytogenetic response (CCyR):
(CyR) 0% Ph+ marrow metaphases.
e Partial cytogenetic response (PCyR):. 1-
35% Ph+ marrow metaphases.
e Major cytogenetic response (MCyR): O-
35%% Ph+ marrow metaphases.
Molecular  response Complete molecular response (CMR):
(MR) Undetectable BCR-ABL
e Major molecular response (MMR): BCR-
ABL <0,1% (international scale).




5.3. Resistance to or intolerance of imatinib
5.3.1. Resistance to imatinib

“Primary resistance” occurs when patients are not able to
achieve optimal responses at defined particular times according to ELN
recommendation. “Secondary resistance” is defined as the loss of
responses which patients have achieved.

Some mechanisms of resistance can be classified into two
categories: (1) BCR-ABL dependent mechanisms such as mutations in
the kinase domain and amplification of BCR-ABL and (2) BCR-ABL
independent mechanisms including drug influx/efflux pumps and poor
compliance.

5.3.2. Intolerance of imatinib

Intolerance of imatinib occurs when patients have severe side
effects which are unable to be managed by dose reduction or supportive
care. The most common grade 3-4 toxicities of imatinib include
neutropenia (17%), thrombocytopenia (9%), anemia (4%), and
increased liver enzymes (5%).

5.4. Nilotinib for the treatment of chronic myeloid leukemia with
resistance to or intolerance of imatinib.

5.4.1. Mechanism of action of nilotinib.

Nilotinib is one of second-generation tyrosine kinase inhibitors.
Nevertheless, the modification of molecular structure in nilotinib
contributes to more powerful binding to BCR-ABL (10 to 50 times
more potent than imatinib). In addition, nilotinib can reduce BCR-ABL
phosphorylation much more than imatinib.

5.4.2. Dosage and administration of nilotinib

As FDA’s recommendation, nilotinib is initiated with a dose of
400mg twice daily orally for second-line treatment in imatinib-resistant
or -intolerant CML. Coadministration with proton pump inhibitors (PPI)
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is not recommended due to decreased intracellular concentration of
nilotinib. Food should be avoided 2 hours before and 1 hour after taking
nilotinib.

5.4.3. Toxicities of nilotinib

Nilotinib is well-tolerated at the dose of 800 mg daily.
Hematologic side effects such as neutropenia and thrombocytopenia are
commonly seen after second-line nilotinib treatment. In addition, rash,
nausea, pruritus, headache. and fatigue are the most frequent non-
hematologic toxicities.

5.4.4. Effectiveness of nilotinib as second-line treatment for CML
with resistance to or intolerance of imatinib.

In a study investigating nilotinib in 321 chronic-phase CML
patients who were resistant to or intolerant of imatinib, Kantarjian
found that the rates of MMR and CCyR after 24 months were 28% and
46% respectively. MCyR rate of resistant patients was comparable to
that of intolerant patients (48% vs 47%). Another study of Hughes
demonstrated that responses to nilotinib was stable although 55% of the
patients carried BCR-ABL mutations.

5.5. Prior studies in Vietnam

In a study of 21 patients, Co Nguyen Phuong Dung initially
evaluated responses to nilotinib (400mg twice daily) in imatinib-
resistant or intolerant CML. BCR-ABL kinase mutations were detected
in 48% of patients. After a 6-month follow-up, 5/21 patients (24%)
achieved CCyR.

Luu Thi Thu Huong and colleagues studied 69 patients who had
imatinib therapy failure. These patients were switched to nilotinib at the
dose of 300mg twice daily. The 6-month and 12-month CCyR rates
were 40.82% and 41% respectively.

Chwong 6: STUDY SUBJECTS AND METHODS
6.1. Study subjects
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112 chronic-phase CML adult patients who were resistant to or
intolerant of imatinib were recruited for this study at BTH between
January 2015 and December 2017. The criteria for selecting the subjects
comprised: no BCR-ABL mutations or nilotinib-mutations, normal
organ functions, no pregnancy, no breastfeeding, and no history of
severe internal medicine or surgical diseases.

= Patient disposition:

Of 112 patients, 93 were resistant to imatinib and 19 were
intolerant to imatinib. In the group of resistant patients, there were 41
cases who had the history of using high-dose imatinib before nilotinib
therapy. The patients who terminated study treatment due to any causes
were followed until the end of study.

6.2. Study methods
6.2.1. Study design
Prospective case series study.
6.2.2. Laboratory applied in the study

6.2.2.1. Full blood count, peripheral blood smear and bone marrow
aspiration.

According to the standards of HCMC Blood Transfusion
Hematology Hospital.

Full blood counts were conducted by automated analyzer.

Peripheral blood smear + Giemsa staining to determine: WBC
differential; morphology of RBC, WBC and platelet; platelet
aggregation; percentage of blasts; and other abnormalities.

Prepare bone marrow smear with Giemsa or Wright staining. In
the case of advanced disease, cytochemistry staining was added. Bone
marrow smears were analyzed to confirm: cellularity; morphology and
quantity of cell lineages; distribution of each cell lineages; ratio of
myeloid and erythroid cells; maturation of nucleus and cytoplasm;
infiltration of abnormal cells; percentage of blast cells, etc.
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6.2.2.2. Fluorescence in situ hybridization (FISH)

Applied to diagnose and assess cytogenetic responses in CML
6.2.2.3. Real-Time Quantitative PCR (RQ-PCR)

Applied to assess molecular responses in CML
6.2.2.4. Direct sequencing

Applied to screen BCR-ABL kinase domain mutation in patients
who were resistant to or intolerant of imatinib.

6.2.2.5. Biochemistry and diagnostic imaging

According to the standards of HCMC Blood Transfusion
Hematology Hospital.

6.2.3. Study process
6.2.3.1. Prepare detailed documents of study subjects:

To discuss and explain the whole process of study to patients.

To obtain the history of disease through questionnaire or
investigating patients’ documents.

To conduct physical examination and identify signs and
symptoms.

6.2.3.2. To study clinical and biologic characteristics of patients
before nilotinib treatment

% Investigation of clinical characteristics.

Physical examination to evaluate the sizes of liver and spleen, as well as
the presence of organ infiltration.
To assess performance status according to ECOG score.

% Investigation of biologic characteristics.
- Full blood count, peripheral blood smear and bone marrow
aspiration.
- Screening for BCR-ABL kinase domain mutations by direct
sequencing.
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Fluorescence in situ hybridization (FISH)
Biochemistry.
Pregnancy test in sexually active woman.
Cardiac ultrasound, ECG.

6.2.3.3. Treatment of nilotinib

Study treatment: nilotinib at the dose of 400mg twice daily,
approximately 12h apart on an empty stomach. Food should be avoided
2 hours before or 1 hour after taking nilotinib. Patients should not crush
or dissolve the tablets.

6.2.3.4. Follow up after treatment

Patients were monitored and assessed for clinical status and
laboratory tests until the end of this study or until patients terminated
study treatment. Regarding to biological evaluation, there were 2
categories of tests which were conducted regularly.

- Tests for assessing responses to treatment, including full
blood count, FISH, and RQ-PCR.

- Tests for monitoring adverse events relating to treatment,
including biochemistry, ECG, and cardiac ultrasound.

6.2.3.5. Collecting and analyzing data, writing report.

Data was collected from medical documents of eligible patients.
Afterward, data was analyzed, summarized and used for the final report.

6.2.4. Essential assessment criteria
6.2.4.1. Criteria of imatinib resistance.

According to recommendation of ELN 2013, there were 2 types
of imatinib resistance:

% Primary resistance: was defined when the patient did not
achieve optimal responses at particular times:
- Not achieving CHR after 3 months.
- Not achieving PCyR after 6 months.
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- Not achieving CCyR after 12 months.
- Not achieving MMR after 12 months.
% Secondary resistance: was defined when the patient achieved
initial optimal responses (according to ELN 2013) and then lost
these responses after a period of treatment.

6.2.4.2. Criteria of imatinib intolerance

Imatinib intolerance was diagnosed when the patient presented
(1) any severe nonhematological adverse events (more than grade 3), or
(2) adverse events (grade 2 and above) occurring persistently more than
1 month or reoccurring > 3 times despite dose reduction, or best
supportive care, or (3) grade 4 hematological adverse events occurring
> 7 days.

6.2.4.3.  Criteria of chronic phase of CML

According to WHO criteria, chronic-phase CML patients had to
satisfy all the following important criteria:

- <10% of blasts in bone marrow and peripheral blood.

- <20% of basophil in peripheral blood.

- No extramedullary infiltration.

- Not having any sign of accelerated phase or blast crisis.

6.2.4.4. Criteria of complete hematologic response:

According to ELN 2013, complete hematologic response was
defined as:

Platelet count < 450 x 10%/L

White blood cell count < 10 x 10%/L
Normal differential

No splenomegaly.

6.2.4.5. Criteria of cytogenetic responses.

According to ELN 2013, cytogenetic responses were divided
into several levels:
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- Partial cytogenetic response (PCyR): 1-35% Ph+ marrow
metaphases.
- Complete cytogenetic response (CCyR): 0% Ph+ marrow
metaphases.
- Major cytogenetic response (MCyR): 0-35%% Ph+ marrow
metaphases.
- Not achieving good cytogenetic response: > 35% Ph+ marrow
metaphases.

6.2.4.6. Criteria of molecular response

According to ELN 2013, molecular responses were divided into
two levels:

- Major molecular response (MMR): BCR-ABL < 0,1%
(international scale).
- Complete molecular response (CMR): Undetectable BCR-ABL.

6.2.4.7. Criteria to evaluate treatment toxicities.

Hematological and nonhematological adverse events were
assessed and classified according to criteria of National Cancer
Institute, version 4.0.

6.2.5. Data analysis

Data was analyzed using SPSS program version 20.0

Kaplan-Meier method was used to estimate survival and
compare using 2-sided log-rank test. A p-value less than 0.05 is
statistically significant.

- Overall survival (OS): was defined as the time from the first dose
of nilotinib until death or until the end of study.

- Progression-free survival (PFS): was defined as the time from
the first dose of nilotinib until disease progression or death.
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Chuwong 7: RESULTS
7.1. General characteristics of study subjects

Median age at the time of nilotinib treatment was 45.5 years
(range: 19-77 years). Of 112 patients, 74 was male (66.1%) and 38 was
female (33.9%). Median time from CML diagnosis until starting
nilotinib was 50 months (range: 2-182 months).

At initial diagnosis, most of the study patients were classified as
high risk group by Sokal score (63.4%) and by EUTOS (72.3%).
Median time on imatinib at standard dose was 24.1 months. However,
50% of the patients achieved CHR as the best response. The CCyR rate
(12.5%) and MMR rate (13.4%) was low with standard-dose imatinib.

Of 93 imatinib-resistant patients, 68 cases were primary resistant
patients (60.7%) and 25 cases were secondary resistant patients
(22.3%). Cytogenetic resistance was dominant (64.5%).
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There were 41/93 patients receiving high-dose imatinib after
failure with standard dose (22 patients of 600mg/day and 19 patients
with 800 mg/day). Nevertheless, only 19,5% of the patients achieved
CCyR after dose escalation.

7.2. Clinical and biological characteristics before nilotinib
treatment

7.2.1. Clinical characteristics before nilotinib treatment

Before nilotinib treatment, 12/112 patients suffered from anemia
and 8/112 patients had hepatomegaly or splenomegaly.

7.2.2. Biological characteristics before nilotinib treatment

Most of patients had normal biological features before nilotinib,
including:

-94/112 patients (83,9%) had hemoglobin concentration > 10
g/dl.

-96/112 patients (85.7%) had white blood cell < 5x10%/L.

-75/112 patients (67%) had platelet count in the range of 150-
400x10%/L.

-111/112 patients (99.1%) had percentage of blast <6%.

-However, at cytogenetic level, there were 59/112 patients
(52.6%) who had > 30% Ph+ metaphases.

Of 112 patients, 35 carried BCR-ABL kinase domain mutations.
The most common mutations in our study were E355A/G, E453V/K/Q,
and insertion.

Median time from diagnosis of imatinib-resistance or -
intolerance until starting nilotinib was 18.1 months (range 0-98
months).

Before nilotinib, the rates of patients who maintained CHR,
MCyR and CCyR were 73.2%, 50.9% and 21.4% respectively.

7.3. Evaluation of responses and survival after nilotinib treatment
7.3.1. Complete hematologic response after nilotinib treatment
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Cumulative incidence of CHR after 6 months of nilotinib was
97.6% (95%CI: 94.7% — 100%).

100 ~

Cumulative incidence of
CHR (%)

0 L T i 1 E T 1
0 3 6 9 12 15 18
Time after nilotinib treatment (months)

Chart 7.1: Kaplan-Meier curve estimates the cumulative incidence of
complete hematologic response (CHR) after nilotinib treatment.

In univariate analysis, we found that sex (p=0.008) and type of
imatinib resistance (p=0,045) were associated with CHR rate after 3
months. However, these relationships were not statistically significant
when using multivariate analysis with the p values of 0.13 and 0.46
respectively.

7.3.2. Cytogenetic responses after nilotinib treatment

The 12-month and 24-month cumulative incidences of MCyR
were 65.4% (95%Cl: 56.2-74.6%) and 89.6% (95%CI: 80.8-98.4%)
respectively.

The 12-month and 24-month cumulative incidences of CCyR
were 46.5% (95% CI: 36.9-56.1%) and 66.7% (95%CI: 56.2-77.0%)
respectively.
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Chart 7.2: Kaplan-Meier curve estimates the cumulative incidence of
major cytogenetic response (MCyR) and complete cytogenetic response
(CCyR) after nilotinib treatment

In univariate analysis, we found that age (p=0.03) and type of
imatinib resistance (p=0.00), maintenance of CHR and MCyR before
nilotinib (p=0.00), and time from diagnosis of resistance/intolerance to
nilotinib treatment (p=0.01) were associated with 24-month CCyR rate.

However, in multivariate analysis, we only demonstrated that
maintenance of MCyR before nilotinib (p=0.00) and time from
diagnosis of resistance/intolerance to nilotinib treatment less than 1 year
(p=0.00) were related to higher 24-month CCyR rate.

7.3.3. Molecular responses after nilotinib treatment

The 12-month and 24-month cumulative incidences of MMR
were 22.3% (95%CI: 14.3-30.3%) and 51.9% (95%ClI: 41.1-62.7%)
respectively. There were 17/112 patients achieving complete molecular
response (CMR).
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Chart 7.3: Kaplan-Meier curve estimates the cumulative incidence of
major molecular response after nilotinib treatment

In univariate analysis, we found that type of imatinib resistance
(p=0.00), presence of BCR-ABL mutation (p=0.02), maintenance of
CHR and MCyR before nilotinib (p=0.00), time from diagnosis of
resistance/intolerance to nilotinib treatment (p=0.01), and achievement
of CCyR after 12 months of nilotinib were associated with 24-month
MMR rate.

However, in multivariate analysis, we only demonstrated that
maintenance of MCyR before nilotinib (p=0.03), time from diagnosis of
resistance/intolerance to nilotinib treatment less than 1 year (p=0.05),
and achievement of CCyR after 12 months of nilotinib were
significantly related to higher 24-month MMR rate.

7.3.4. Survival after nilotinib treatment

The 2-year overall survival (OS) after nilotinib treatment was
97.9% (95%CI: 95 - 100%). The 2-year progression-free survival (PFS)
was 93.1% (95%CI: 88.2 — 98%).
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Chart 7.4: Kaplan-Meier curve estimates overall survival (OS) and
progression-free survival (PFS) after nilotinib treatment.

When analyzing the factors affecting overall survival (OS) and
progression-free survival (PFS) after nilotinib treatment, we considered
that:

The patients who did not receive high-dose imatinib had better
2-year OS than those receiving high-dose imatinib (100% vs 94.8%,
p=0.03).

The patients who achieved CCyR after nilotinib treatment had
better 2-year PFS than those not achieving this response (100% vs
83,4%, p=0.002).

The patients who achieved MMR after nilotinib treatment had
better 2-year PFS than those not achieving this response (100% vs
83,7%, p=0.01).

7.4. Toxicities relating to nilotinib in the study
7.4.1.1. Hematological adverse events

Incidences of grade 3-4 thrombocytopenia, anemia and
neutropenia were 15.2%, 0.9%, and 3.6% respectively.

7.4.1.2. Nonhematological adverse events.
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The most common nonhematological adverse events were
cardiac toxicities (such as 41% QTc prolongation; 12.5% sinus
bradycardia) and metabolic disorders (such as 35.7% hyperglycemia,
31.3% hypercholesterolemia). Some toxicities relating to arteries were
rare but very severe (1.8% angina and 0.9% arterial occlusion).

Chuong 8: DISCUSSION
8.1. General characteristics of study subjects

Median age of patients in our study was 45.5 years which is
lower than other studies. In reality, several epidemiological research
revealed that Asian population, including Vietnam, has lower incidence
of CML but age at diagnosis is younger than Western population.

The majority of patients in our study were classified as high risk
by Sokal and EUTOS score. This finding is similar to other studies
because high risk group had increased rate of TKI treatment failure.

Most of patients in our study were resistant to imatinib and only
17% of them were intolerant of medication. This difference is consistent
with those in the studies such as by Tiribelli, Koren-Michowitz, and
Nicolini. Of 93 CML resistant patients, cytogenetic resistance was
dominant (2/3 of cases). This feature was also seen in the research of
Jabbour and Chaitanya.

There were 36.6% of patients in our study received high-dose
imatinib before study treatment. The proportion of patient with dose
escalation is higher than Tiribelli’s study, but lower than Kantarjian’s
study. The most likely cause of this distinction may be due to practical
guidelines of each center. In the past, when it was difficult to approach
second generation TKIs, high-dose imatinib could be a proper choice in
Vietnam. However, many studies demonstrated dose escalation was not
really effective in CML patients who were resistant to imatinib.

8.2. Clinical and Dbiological characteristics before nilotinib
treatment

Because nilotinib in our study was used as a second-line
therapy, the patients may maintain previous responses to imatinib
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before study treatment. This is obvious that low incidence of patients
had significant signs or symptoms before nilotinib treatment. The
studies of Giles and Ailawadhi found that most of patients had good
performance scores according to WHO and ECOG before second-line
treatment with nilotinib.

In accordance with Kantarjian’s study, hematologic indices of
our patients were in the normal range before nilotininb treatment, such
as hemoglobin concentration, white blood cell count, platelet count, and
percentage of blast cells.

The rate of patients who carried BCR-ABL kinase domain
mutations was similar to the study of Koren-Mitchowitz, but higher
than the rate in the study of Miyamura and lower than those in the
studies of Kantarjian and Manuprasad. We revealed that M244V is the
most common type of mutation which is consistent with other studies.
However, only patients without mutation or with nilotinib-sensitive
mutations were included in our studies as the present guideline accepted
by HCMC Blood Transfusion Hematology Hospital.

8.3. Evaluation of responses and survival after nilotinib treatment
8.3.1. Complete hematologic response after nilotinib treatment

The CHR rate was approximately 80% at 3 months in our study.
More than 10% of patients achieved this response later. Compared with
studies in various population in the world, our 3-month and 6-month
CHR rate were the similar and even better. Some studies of Koren-
Michowitz, Kuo C-Y, Hussain included patients with advanced diseases
although chronic-phase cases were still predominant. Several patients in
these studies had nilotinib-insensitive mutations.

8.3.2. Cytogenetic responses after nilotinib treatment

The CCyR and PCyR rates in our study were similar to those of
Kuo’s study. Compared to the studies of Koren-Michowitz and
Kantarjian, our CCyR rate was higher. This can be explained by the fact
that 26% patients of Koren-Michowitz and 42% patients of Kantarjian
carried BCR-ABL kinase domain mutations in which many mutations
were not sensitive to nilotinib. In contrast, there were only 7/85 patients
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in Kuo’s study had mutations, which is consistent with better outcome
of this research.

The majority of patients rapidly achieved cytogenetic responses
in the first 12-24 months of nilotinib. After this period of time, the rate
of cytogenetic response improved modestly. This finding was also
shown in the studies of Kuo and colleagues.

8.3.3. Molecular responses after nilotinib treatment

In our study, more than half of the patients achieved major
molecular response. Compared to other studies of Koren-Michowitz,
Kuo and Kantarjian, our result is similar and even better. As discussed
in cytogenetic responses, it is possible that the selection of patients
without mutations or with nilotinib-sensitive mutations contributed to
our better results.

8.3.4. Factors affecting responses to nilotinib

In univariate analysis, we considered that gender was associated
with complete hematologic response. In the other hand, age was related
to cytogenetic and molecular response. However, in multivariate
analysis, these factors did not actually affect the likelihood of achieving
these responses after nilotinib treatment. Larson investigated that male
had better bioavailability than female approximately 10% but this
difference was modest and not clinically significant. In addition, Lipton
identified that cytogenetic response rate in patients over 65 years old
was lower than those under 65 years old.

We considered that response rates were identical between
resistant and intolerant patients. In contrast, the outcomes were different
between two groups in some studies of Kantarjian, Tiribelli and Cortes.

Patients with BCR-ABL kinase domain mutations which were
sensitive to nilotinib had better cytogenetic and molecular responses
than those without mutation despite no significant difference in
multivariate analysis. In accordance to our finding, Jabbour found that
MCYyR rates after nilotinib and dasatinib treatment were higher in the
group of sensitive mutations.
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Patients who maintained at least MCyR before nilotinib
treatment were more likely to achieve CCyR and MMR after study
treatment. This association was firmly confirmed through multivariate
analysis. This feature was also demonstrated in many studies of
Milojkovic, Jabbour and Hussain. Maintenance of cytogenetic response
before starting nilotinib showed sensitivity of leukemia cells to nilotinib
and low burden of cancer cells.

We identified that patients who had time from diagnosis of
resistance/intolerance to nilotinib more than 1 year achieved worse
CCyR and MMR. Viboonjuntra in Thailand and Milojkovic in Europe
demonstrated the similar finding. Therefore, delayed switching to
nilotinib may negatively affect long term outcome in imatinib-resistant
or — intolerant CML.

8.3.5. Survival after nilotinib

Overall survival (2-year OS 97,9%) and progression-free
survival (2-year PFS 93.1%) in our study were better than the studies of
Kantarjian, Koren-Michowitz and Nicolini. It is probable due to the fact
that we included only patients without mutations or with nilotinib-
sensitive mutations. The impact of BCR-ABL mutations on survival
was supported in many previous studies.

We considered that patients with history of high-dose imatinib
treatment before study had inferior overall survival than those without
dose escalation (p=0.03). This difference can also be seen in
progression-free survival but it is not statistically significant. Jabbour
and colleagues demonstrated that the group using imatinib at the dose >
600mg had worse PFS but this study did not evaluate OS. In contrast,
the study of Milojkovic did not find any significant difference. This
discrepancy may be due to the characteristics of study subjects.

Achievement of CCyR or MMR with nilotinib reduced risk of
progression dramatically. It can thus be suggested that achieving deeper
responses plays an important role in improving the outcome of
treatment. Many studies of Jabbour, Milojkovic and Branford
demonstrated the similar relationship to our study.
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8.4. Toxicities relating to nilotinib

Hematological adverse events were the most common side
effects during nilotinib treatment. Thrombocytopenia occurred
frequently. In our study, about 15.2% of the patients had grade 3-4
thrombocytopenia which required discontinuation of medication for a
short period of time. Similar to our study, Nicolini, Kantarjian, Kuo and
Hussain found that thrombocytopenia was predominant.

Nonhematological adverse events of nilotinib were diverse. QTc
prolongation and metabolic disorders, such as hyperglycemia or
hypercholesterolemia, were common. Compared to other studies, we
found that distribution of nonhematological side effects was so broad.
In Western countries, the most frequent toxicities were rash, increased
liver enzymes, and hyperbilirubinemia. In contrast, rash and increased
liver enzymes were placed to 4™ and 5" rank in our study. Most of
toxicities were mild (Grade 1-2) and resolved quickly with best
supportive care.

CONCLUSION

Through the study of 112 chronic-phase CML patients with
imatinib-resistance or intolerance who used nilotinib as second-line
from January 2015 to December 2017 at BTH, we draw some important
conclusions:

* Clinical and biological characteristics of chronic myeloid
leukemia patients who are resistant to or intolerant of imatinib

- Clinical features: anemia was the most common symptom

- Biological features: Most of patients had hematologic indices in
normal range. BCR-ABL kinase domain mutations were detected in
32.1% of the patients (E355A/G, E453V/K/Q and insertions were
dominant mutations).

* Evaluation of response and survival after second-line nilotinib
treatment
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- The 6-month cumulative incidence of complete hematologic
response (CHR) was 97.6%.

- The 12-month and 24-month cumulative incidences of major
cytogenetic response (MCyR) were 65.4% and 89.6% respectively.

- The 12-month and 24-month cumulative incidences of complete
cytogenetic response (CCyR) were 46.5% and 66.7% respectively.

- The 12-month and 24-month cumulative incidences of major
molecular response (MMR) were 22.3% and 51.9% respectively.

- Response rate was higher in the patients who were switched to
nilotinib sooner.

- The 2-year OS and PFS after nilotinib were 97.9% and 93.1%
respectively.

*  Adverse effects of nilotinib:

- Thrombocytopenia was the most common hematologic adverse
effect.

- The most frequent nonhematologic toxicities were QT prolongation,
hyperglycemia, hypercholesterolemia and elevated liver enzymes.

- There were 5/112 patients who discontinued nilotinib due to severe
toxicities.

RECOMMENDATION

¢ Nilotinib can be effectively and safely applied in management of
chronic-phase CML with imatinib-resistance or intolerance.

e The majority of imatinib-resistant or intolerant patients had stable
clinical status and hematologic indices which were difficult to
identify. Therefore, cytogenetic and molecular testing will help
physicians diagnose resistance at the deeper level.

e Switching to nilotinib in less than 1 year after diagnosis of imatinib
resistance or intolerance is necessary, specially when patients
maintain major cytogenetic responses.
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