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Phén tich chi phi — hiéu qua ciia Tenecteplase so vi Alteplase trong diéu
tri tiéu soi huyét trén do6i twong nguwdi bénh dot quy thiéu mau cuc bd cap
tinh di diéu kién thue hién can thiép co hoc tai Viét Nam
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Muc tiéu: Phan tich chi phi — hiéu qua cua tenecteplase so véi alteplase trong didu tri tiéu soi huyét trén nguoi
bénh dot quy thi€u mau cuc b cap tinh du dieu kién thuc hién can thiép co hoc tai Viét Nam nam 2024 theo
quan diém bén chi tra.

Phwong phap nghién ciru: Phan tich chi phi — hiéu qua, st dung mé hinh cay quyét dinh két hop véi mo hinh
Markov véi khung thoi gian phan tich 1a va chu ky 1 nam, dya trén quan diém bén chi tra. Tham s6 vé chi phi va
thoa dung dugce thu thap dua trén $6 liéu cua 890 nguoi bénh tai ba bénh vién trong thoi gian 1/2024 — 12/2024.
Tham s6 v& hiéu luc va an toan tir thir nghiém EXTEND-IA TNK. Tham sO xé4c suat dich chuyén duoc hiéu
chinh dya trén y van. M hinh dugc hiéu chinh dya trén tham van y kién chuyén 1am sang va kinh té y té.

Két qua: Phan tich x4c dinh cho thay ICER cua tenecteplase so voi alteplase 1a 15.478.845 dong/QALY — thép hon
dang ke so voi ngudng chi tra 1 GDP/ nguoi tai Viét Nam ndm 2024 (114.000.000 dong). Phén tich do nhay xéc
suat cho thay xac suat dat chi phi —hiéu qua cta tenecteplase tai ngudng chi trd 1 GDP binh quan dau nguoi 1a 97%.

K&t luan: Tenecteplase dat chi phi — hiéu qua so v&i alteplase trong diéu trj tiéu soi huyét trén nguoi
bénh d6t quy thiéu mau cuc bo cap tinh du dicu kién thuc hién can thi€p co hoc tai Viét Nam.

\T w khoa: Tenecteplase, alteplase, chi phi — hiéu qua, dot quy, can thiép co hoc. )
PAT VAN PE b cép tinh, nguoi bénh tic mach méau 16n (LVO)

o chiém khoang 30% c6 nguy co tan tit cao hon
Dot quy voi thé pho bién nhat 1a dot quy thi€u  dang ké va thuong yéu cau can thiép co hoc
mau cyc bg cap tinh (70 —80%) languyénnhan  (EVT) (3). Mic du hau hét cac hudng dan dicu
gy ra tan tat va tir vong hang dau tai Viet Nam.  j trén thé gi6i déu khuyén nghj thyc hién dong
Xét ve khia canh kinh t€, tai Viét Nam, chi phi
mot dot diéu tri cép tinh nguoi bénh cé can thi¢p
co hoc ¢6 thé 1én dén 120,5 triéu dong (1), gip
1,2 14n thu nhap binh quan dau nguoi trén nam
tai thoi diém nghién ciru (2020) (2).

thoi ca tiéu soi huyét (IVT) bang alteplase va can
thiép co hoc trén ddi trong ngudi bénh tic mach
méu 16n, céc thir nghiém 1am sang gan day nhu
RESCUE AT-LVO (4) va MR CLEAN (5) cho
thay hiéu qua khong rd rét cua liéu phap két hop.
Trong nhém ngudi bénh dot quy thiéu mau cuc  Thue té nay dat ra nhu cau cAp thiét can tim kiém
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liéu phap thay thé gitip khic phuc cac nhugc
diém ké trén.

TUr ndm 2020 trd lai ddy, cac huéng dan diéu tri
uy tin trén thé gidi (6, 7) va tai Viét Nam ciing da
khuyén nghi viéc su dung tenecteplase bén canh
alteplase trén ddi twong tac mach mau 16n du diéu
kién thuc hién can thi¢p co hoc. Hién tai, chi co
ché phim tenecteplase 50mg dugc luu hanh tai
Viét Nam va tenecteplase hién dugc BHYT chi
tra voi ty 1€ 100% va khong gidi han chi dinh.
Tuy nhién, mirc gia cao dit ra cdu hoi vé tinh chi
phi —hi¢u qua cua thudc tai Viét Nam 8,9). Xuat
phat tir thue té trén, nghién ciru ndy dugc thyuc
hién véi myc tiéu phan tich chi phi — hi¢u qua ctua
tenecteplase so voi alteplase trong diéu trj tiéu sgi
huyét trén ngudi bénh dot quy thiéu mau cuc bd
cp tinh di diéu kién thuc hién can thiép co hoc
tai Viét Nam theo quan diém bén chi tra.

PHUONG PHAP NGHIEN CUU

Thiét ké nghién ciru

Nghién ctru &p dung phuong phap phan tich chi
phi—hiéu qua, str dung k¥ thuat mé hinh hoa. Két
qua dau ra duoc do ludng sir dung s6 ndm sdng
hiéu chinh theo chét luong cudc séng (QALY).
Quan diém phan tich duoc lya chon 1a quan diém
bén chi tra bao gdm co quan chi tra BHYT va
ngudi bénh dé phan anh chinh xac chi phi diéu
tri do ty 16 ngudi bénh dong chi tra tai Viét Nam
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con cao (10). Ty 1€ chiét khiu dugc sir dung la
3% cho ca chi phi va hiéu quéa theo khuyén nghi
tir B6 Y té (11). Khung thoi gian nghién ctru
duoc Iya chon 1a tron doi dé danh gia day di tinh
chi phi — hiéu quéa cua thude voi gia dinh tat ca
ngudi bénh sé tir vong & tudi 85 do gidi han vé
dit liéu bang sbng tai Viét Nam (12). Ngudng chi
phi — hi¢u qua 1a 1 GDP/ngudi tai Viét Nam nam
2024, cu thé 1a 114.000.000 dong (11).

Nghién curu st dung ky thuat mé hinh héa mo
phong dién tién bénh 1y clia nguoi bénh tir sau
dot quy dén khi tir vong bao gdm mo hinh cay
quyét dinh trong 3 thang dau tién va mo hinh
Markov trong khodng thoi gian con lai (13). Moi
trang thai cia mo hinh dugc xéc dinh dya vao
diém Rankin stra d6i (mRS) tir mRS0 (khong co
di chig) ¢én mRS6 (di chimg tir vong). Nguoi
bénh sau khi duoc didu tri tiéu soi huyét va can
thiép co hoc c6 phan bd diém mRS 3 thang sau
dot quy twong dong véi dir liéu tir thir nghiém
lam sang EXTEND-IA TNK (14) va 1a cac
nhanh cia md hinh cay quyét dinh. Nguoi bénh
ngoai trir tir vong (mRS0-5) tir cac nhanh nay s¢
di vao mo hinh Markov trong dai han va c6 thé
¢6 mirc d6 di chung cai thién (giam diém mRS),
gitr nguyén hodc kém di (ting diém mRS) voi
xac sudt dich chuyén duoc gia dinh trong duong
gitra hai nhom diéu tri (13). Nguoi bénh mRS6
(tir vong) khong thé quay tro lai céc trang thai
trude d6. Chu ky Markov dau tién c6 do dai 9
thang va cac chu ky sau c6 do dai 1 nam.
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Hinh 1. M6 hinh phéan tich chi phi — hiéu qua
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Chu thich: Nguoi bénh LVO/EVT: nguoi bénh
tac mach mau 16n du dieu kién can thi€p co hoc,
mRS: diém Rankin stra d61, M: m6 hinh Markov.

Mb hinh bao gdm cac gia dinh sau: (1) khac biét
gitra hai nhom diéu trj tenecteplase va alteplase
dén tr tham sb hiéu lyc — an toan tir thu nghiém
lam sang trong khi cac tham sé khac dugc gia
dinh tuong duong giira hai nhom diéu tri, (2) do
xac suat dich chuyén trong mé hinh khong phu
thudc vao tinh trang tai dot quy nén nghién ctru
gia dinh chi phi tai dot quy la tuong duong giira
hai nhom (13).

Pé dam bao muc do tin cdy ciia két qud, nghién
ctru thyc hién hi€u chinh gia tri ndi dung trén bdn
khia canh bao gém: khai quat vin d&, ciu trac
md hinh, s6 liéu va két qua; hiéu chinh gia tri
nodi tai dé danh gia mirc do chinh xac cua cac
k¥ thuat tinh todn dugc str dung. Phuong phép
hiéu chinh 1a phong van sau 2 chuyén gia kinh
té y té va 7 chuyén gia 1am sang chuyén gia lam
sang & cac linh vuc: hoi sirc — cap ctru, phuc hdi
chtic ndng, tham kham ngoai tri va chuyén gia
vé kinh té y té.

Pia diém va thoi gian nghién ctru: Tai 3 bénh
vién: Bénh vién Trung vong Quan doi 108, Bénh
vién Pa khoa s6 1 tinh Lao Cai va Bénh vién
Phuc héi Chirc ning Hai Duong (Hai Phong)
trong thoi gian 1/2024 — 12/2024.

Poi twong nghién ciu: Quan thé gia dinh
nguoi bénh dot quy thiéu mau cuc bo cip tinh
tdc mach mau I1én du diéu kién thuc hién can
thiép co hoc dugc dicu tri tiéu soi huyét véi ddc
diém tir thir nghiém EXTEND-IA TNK (14).
Theo do, ngudi bénh dot quy thiéu mau cuc bd
cép tinh tic mach mau 16n da diéu kién thyc hién
can thi€p co hoc dugc diéu tri tiéu soi huyét voi
tenecteplase 0,25mg/kg hoac 0,9mg/kg trong
ctra s6 thoi gian 4,5 gio ddng hd dau tién ké tir
khi khoi phat triéu chimg.

Tham so nghién ciru

Tham so dau vao vé chi phi dugc trich xuat tir
nhiéu nguon, tuy nhién, chu yéu dugc trich xuat
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tir dir liéu ciia 890 nguoi bénh diéu tri cp tinh
va sau dot quy tai ba bénh vién nghién ctru. Theo
do, nguoi bénh diéu tri cép tinh duoc lua chon
néu ghi nhan dugc diéu tri tiéu soi huyét; ngudi
bénh diéu tri du phong tai phat/phuc hdi chirc
nang va ngoai tri sau dot quy duoc lya chon néu
¢6 chan doan di chimg nhdi mau ndo. Céc chi phi
duoc tinh toan bao gdm: chi phi tidu soi huyét
bang tenecteplase va alteplase, chi phi can thiép
co hoc, chi phi xir Iy bién ¢6 xuét huyét ni so
¢6 tridu chimg, chi phi chiam séc cdp tinh (cac
diéu tri khac trong dot diéu tri cap tinh), chi phi
didu tri ngoai tri cho ngudi bénh mRSO-1 va chi
phi diéu tri du phong va phuc hdi chirc nang cho
nguoi bénh mRS2-5.

Tham s chi phi dugc xac dinh tir dit li€u tai ba
bénh vién bao gf)m Bénh vién Trung uvong Quan
doi 108, Bénh vién Pa khoa s6 1 tinh Lao Cai va
Bénh vién Phyc hdi Chire nang Hai Duong (Hai
Phong) v6i thoi gian hoi ciru tir thang 1/2024
dén thang 12/2024. Thoi gian thu thap di liéu tir
thang 5/2025 dén 6/2025.

Dé xac dinh tham s6 dau vao vé chi phi, nghién
ctru lya chon theo phuong phép chon mau két
hop giita ngiu nhién phan tang va thuan tién.
Tinh toan ¢ mau dua trén nghién ciru gdm mot
mau, xac dinh mot trung binh theo mRS va thoi
gian sau dot quy dua trén két qua nghién ciru
Wei Lv va cong su (15) vai sai s6 t6i thiéu 1a
5%. Theo d6, cd mau tdi thiéu la 348 ngudi bénh
voi 108 nguoi bénh cap tinh va 240 ngudi bénh
sau cap tinh.

Tham sé vé dich t¢ hoc va hiéu luc, an toan
duoc trich xuét tir dir lidu thir nghiém 1am sang
EXTEND-IA TNK (14), d6i chiéu véi dir liéu tai
Viét Nam va tham van y kién chuyén gia dé ¢anh
gia mirc d6 pht hop. Céc tham sb dugc trich xuat
bao gém tudi, gioi tinh, phan bd diém Rankin
stra d0i & ngay thtr 90 sau dot quy, ty 1¢ can thiép
cohocvatylé Xudt huyét ndi sQ co triéu chung &
mdi nhinh diéu tri.

Tham s6 vé gid tri théa dung duoc trich xuét tir
két qua luan van thac si duoc hoc ciia Nguyén Ha
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Giang va cong su danh gia chét luong cude song
cta 318 nguoi bénh tai ba bénh vién nghién ctiru
bang bd cong cu EQ-5D-5L vai hé s dic trung
cho dan s6 Viét Nam (16, 17).

Tham s6 vé xdc sudt dich chuyén dugc xay
dung dua trén két qua nghién ctru quan sat
Oxford Vascular Study tai Anh (18) két hop voi
k¥ thuat hi¢u chinh trong nghién ctru cua Alarid-
Escudero va cong su (19) va van Rosmalen va
cong su (20).

Xir Iy va phan tich s6 liéu: S lidu sau khi thu
thap duoc phan tich bang R 4.4.3. Céc gia tri chi
phi dugc quy doi vé dong (VND) 2024 Céc tham
s6 dAu vao ctia md hinh duoc mo ta bang gia tri
trung binh, d6 léch chuén, 95%CI va phan bé gia
dinh. M6 hinh phan tich chi phi — hi¢u qua dugc
xay dung bang phan mém Excel 365.

Tinh chi phi — hiu qud cua tenecteplase dugc
danh gia thong qua phan tich xac dinh va phan tich
do nhay. Theo do, trong phan tich xac dinh, hiéu
qué kinh té ciia thudc dugce danh gia thong qua chi
sb gia ting chi phi — hidu qua (ICER) so sanh véi
ngudng chi tra. ICER duoc tinh todn nhu sau:

Chi phi

Hi¢u qua

- Chi phi

- Hi¢u qua

tenecteplase alteplase

ICER =

tenecteplase alteplase

Phan tich d6 nhay bao gdm do nhay xac dinh
(DSA) va d6 nhay xéac sudt (PSA). Trong do,
phan tich do nhay xac dinh (DSA) danh gia thay
d6i khi timg tham s6 dao dong trong khoang tin
cdy 95% (95%CTI) hoic thay dbi 20% so véi gia
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tri trung binh trong truong hop khong thé xéac
dinh 95%CI. Két qua phan tich dugc trinh bay
duéi dang biéu do 16¢ xody (Tonardo). Phan tich
d6 nhay x4c suit duoc thyc hién bang véi 5.000
1an m6 phong Monte Carlo khi céc tham s6 dao
dong theo phan b gia dinh. Két qua phan tich
duoc trinh bay dudi dang biéu do phan tan chi
phi — hidu qua va dudng cong kha ning chip
nhan chi phi — hi¢u qua (CEAC).

Dao dirc trong nghién ciru: Nghién ciru duoc
Hoi ddng Pao dirc — Truong Pai hoc Y té Cong
cong thong qua tai Quyét dinh s6 81/2025/
YTCC-HD3 ngay 02/04/2025 trude khi trién
khai thu thap s6 liéu.

KET QUA

Két qua phan tich xac dinh

Két qua phan tich xac dinh chi ra chi ra chi phi
ky vong cho mdi ngudi bénh & nhom st dung
tenecteplase 1a 188.591.489 dong va & nhom st
dung alteplase 14 176.889.579 ddng, chénh léch
12.918.923 dong. QALY ky vong thu dugc &
nhom su dung tenecteplase 1a 3,4395 QALY va
nhom str dung alteplase 1a 2,6835 QALY, chénh
léch 0,7560 QALY. Gia tri ICER la 15.478.845
dong/QALY tang thém cho thiy tenecteplase dat
chi phi — hidu qua trong diéu trj tiéu soi huyét trén
ngudi bénh dot quy thiéu méau cyc bo cp tinh du
diéu kién thuc hién can thi€p co hoc tai Viét Nam
nam 2024 theo quan diém bén chi tra (Bang 1).

Bang 1. Két qua phan tich xac dinh

Tenecteplase Alteplase Chénh léch
Chi phi (d6ng) 188.591.489 176.889.579 11.701.910
QALY 3,4395 2,6835 0,7560
ICER (dong/QALY ting thém) 15.478.845

Két qua phan tich d) nhay

Két qua 10 tham sé anh huong 16n nhat dén
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dén gia tri ICER. Tuy nhién, khong c6 trudng
hop nao gia tri ICER vuot qua 40 triéu dong/
QALY thu duoc, phan anh tinh chéc chin cia
két qua phan tich. Két qua phan tich do nhay
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xéc sut cho thiy ty 1 dat chi phi — hiéu qua
sau 5.000 1an mé phong 1a 97% & ngudng chi
tra 1 GDP binh quan dau nguoi nim 2024 —
114.000.000 dong (Hinh 3).

Triéu VND/QALY thu dugc
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Hinh 3. Két qua phan tich d§¢ nhay xac suat va phan tich nguwéng chi tra
BAN LUAN K&t qua nghién ctru ctia ching toi twong tu voi

Két qua nghién ctru cho thay tenecteplase dat
chi phi — hiéu qua s0 voi alteplase trong diéu
tri tiéu sgi huyet trén doi tuong nguoi bénh
dot quy thiéu mau cuc bd cip tinh du diéu
kién thyc hién can thiép co hoc véi gia tri
ICER trong phan tich xac dinh la 15.478.845
ddng/QALY ting thém. Phéan tich d6 nhay
mot chiéu va phan tich do nhay xac suét
khang dinh tinh tin cdy (robustness) ctia két
qua phan tich xac dinh.

két qua ctia cac nghién ctru trude day khi cho
thiy tenecteplase rat chi phi — hiéu qua so véi
alteplase trén nguoi bénh tic mach méau 16n di
didu kién thuc hién can thiép co hoc (13, 21,
22). Tuy nhién, két qua nghién ctru ctia ching
toi khac so véi hai nghién ciu cua Gao va
cong su (21) va Hajian va cong sy (22) chi ra
tenecteplase gitip tiét kiém chi phi trong khi dem
lai hidu qua tot hon so véi alteplase. Nguyén
nhan chinh dan dén su khéc biét dén tir chi phi
tiéu soi huyét khi chi phi cua tenecteplase thip
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hon alteplase trong hai nghién ctru trén, trong
khi d6, nghién ctru cta chiing t6i chi ra chi phi
cta tenecteplase hién gap khoang 2 lan so voi
alteplase. Hon thé nira, chi phi ctia nguoi bénh
mRS4-5 trong dai han trong cac nghién cuu
khéac thuong cao hon dang ké so v6i nguoi bénh
mRS2-3, tuy nhién lai khong khac biét dang ké
trong nghién ctru cia chiing i ciing 1a mot yéu
t6 quan trong dan dén két qua trén.

Tenecteplase dat chi phi — hiéu qua ngay ¢ muc
gia cua ché phdm 50mg ¢ y nghia quan trong
v6i thye hanh diéu tri trén 14m sang. Thir nht,
chi phi tidu soi huyét bang tenecteplase tai nhiéu
qudc gia, ddc biét 1a cac nude thu nhap thap va
trung binh dang thip hon so véi alteplase (23).
Do d6, ché phim 25mg néu duoc Iuu hanh tai
Viét Nam co thé gitp giam dang ké chi phi tiéu
soi huyét. Thir hai, do tenecteplase c6 thoi gian
ban thai dai hon va khong yéu cau truyén lién
tuc trong vong 1 gi& dong ho nén sé gitp giam
dang ké sai sot y khoa va don gian hoa can thiép
ndy. Th ba, vu thé vé hidu qua va dudng su
dung gitp ngudi bénh & bénh vién tuyén dudi
som dat dugc su tai thong mach va rit ngén thoi
gian di chuyén dén bénh vién tuyén trén dé thuc
hién can thiép co hoc.

Chi phi ky vong trong nghién ctru nay trong
khung thoi gian tron doi cua hai nhanh
tenecteplase va alteplase 1an luot 13 188,6 va
176,9 triéu dong. Tuy nhién, chi phi mot dot
diéu trj cAp tinh ctia bénh nhan c6 diéu trj can
thiép co hoc trong nghién ciru ciia Nguyén
Quynh Anh va cong su c6 thé 1én dén 120 tridu
dong. Két qua nay dén tir viée o 22% va 10%
bénh nhan ¢ nhém tenecteplase va alteplase
khong can phai thuc hién can thi€p co hoc do da
dat dugc su tai thong 1am giam dang ké chi phi
ky vong. Phan chi phi con lai bao gom chi phi
diéu tri ngoai trt, du phong va phuc hdi chirc
ndng trong khoang 15 ndm con lai véi chi phi
hang ndm khoang 1 — 2,5 triéu dong/nam. Két
qua nay cho thay tim quan trong cta viéc giam
ty 1¢ bénh nhan can can thiép co hoc, qua do
gitp tiét kiém dang ké chi phi cho bénh nhén va
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co quan chi tra BHYT Viét Nam.

Bén canh céc két qua da dat dugc, nghién cuu
cta chiing t61 con ton tai nhiing han ché sau. Thir
nhét, do han ché vé thoi gian nghién ctru, chi phi
xir 1y bién cb bt loi xuat huyét ndi so dwoc wdc
tinh dya trén liét ké — do luong va lugng gia dua
trén tham vén ¥ kién chuyén gia va bang gia dich
vu y té nén co thé khong phan anh chinh xac chi
phi trén thuc té. Thr hai, sb Iuong ngudi bénh
mRS4-5 trong dai han con rat han ché nén chi phi
trong nhom nguoi bénh nay udc tinh thong qua
nhiéu gia dinh khong chac chin. Thi ba, nghién
ctru cua ching t6i chi thuc hién trén quan diém
bén chi tra ma chua thyc hién trén quan diém
x4 hoi nén chua thé danh gia day du tinh chi phi
— hi€u qua cua tenecteplase. Thur tu, nghién ctru
cta ching toi chi thuc hién trén ba bénh vién,
do d6 chua thé phan anh ddy du vé chi phi didu
tri dot quy tai Viét Nam. Cubi cung, do mo6 hinh
nghién ctru khong phu thude vao tai dét quy, nén
ching t6i gia dinh chi phi nay la twong duong
gitra hai nhom diéu tri. Mac du két qua nghién
ctru chi ra hiu hét cac han ché trén khong lam
thay doi dang ké két qua nghién ctru, cac nghién
ctru trong tuong lai nén dugc thuc hién trén quy
md rong hon, md phong day du hon va bao gom
ca quan diém x3 hoi dé gia ting muc do tin cay
cta bang ching danh gid kinh té y té.

KET LUAN

Nghién ctru chi ra tenecteplase dat chi phi —
hiéu qua so véi alteplase trong diéu tri tiéu
soi huyét trén ddi tugng ngudi bénh dot quy
thiéu mau cuc bd cép tinh da diéu kién thuc
hién can thi¢p co hoc tai Viét Nam nam 2025.
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ABSTRACT

Aims: This study was conducted to evaluate the cost-effectiveness of tenecteplase versus
alteplase for thrombolysis treatment before thrombectomy of acute ischemic stroke in Vietnam
in 2024 from the payer perspective. Methods: A decision tree model and a Markov model
were constructed to assess the cost-effectiveness of tenecteplase versus alteplase over a lifetime
horizon with one-year cycle. Epidemiology, efficacy and safety parameters were derived from
the EXTEND-IA TNK trial. Cost and utility parameters extracted from data of 890 patients
from 3 hospital between 1/2024 and 12/2024. Transition probabilities were calibrated from
the Oxford Vascular Study in the UK. Model validation was performed in consultation with
health economics and clinical experts. Results: The ICER value obtained in the deterministic
analysis was 15,478,845 VND/QALY gained, which is significantly lower than the payment
threshold of 1 GDP per capita in Vietnam in 2024 - 114,000,000 VND. Sensitivity analysis
confirms the robustness of the research results with the cost-effectiveness ratio in PSA being
97%. Conclusion: Tenecteplase is cost-effective compared with alteplase in the thrombolytic
treatment before thrombectomy for acute ischemic stroke in Vietnam.

Keywords: Tenecteplase, alteplase, cost-effectiveness, thrombectomy.
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