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Phan tich chi phi ghép than va sau ghép & nguwoi bénh co
kieu gen CYP3A4A5 *1/*1 va *1/*3 tai Bénh vién Trung
wong Quan doi 108

An analysis of Kkidney transplant and post-transplant costs among

patients with CYP3A5 *1/*1 and *1/*3 genotypes at 108 Military Central
Hospital

Bui Thi Bich Huong', Nzguyén Pirc Trung' 'Bénh vién Trung wong Qudn déi 108
va Nguyeén Thi Thu Cac™* *Trwong Pai hoc Dwege Ha Nji
Tém tat

Muc tiéu: Phan tich cau phan va xac dinh yéu té6 anh hudng chi phi truc ti€p y té ghép than va sau
ghép clia ngudi bénh c6 ki€u gen CYP3A5 *1/%1 va *1/*3, st dung thudc tacrolimus dudi quan diém
ngudi chi trd. D6i tugng va phuong phdp: Nghién clu héi clu trén 44 ngudi bénh tu 09/2022 dén
09/2025. DU liéu dugc thu thap tlr hé so bénh an va phiéu thanh toan. Phan tich Bayesian Model
Averaging (BMA) dugc sir dung dé xac dinh cac yéu té anh hudng. P-value < 0,05 dugc xem la c6 y nghia
théng ké. Két qua: Trong 44 ngudi bénh, ki€u gen CYP3A5*1/*3 chiém da s6 (77%). Chi phi diéu tri cao
nhat trong thang dau sau ghép (346 - 375 triéu dong) va giam dan theo thai gian. Chi phi thudc/dich
truyén chiém ty trong cao tur sau thang thi nhat. Chi phi diéu tri trong giai doan 6 - 12 thang c6 su khac
biét gitia hai ki€u gen CYP3A5*1/*1 va CYP3A5*1/*3 (p=0,006). K&t qua phan tich trong méi giai doan céc
yéu té anh hudng dén chi phi thay d6i va khéng én dinh. Trong giai doan 0 - 1 thang, si dung thudc dan
nhap va cé thai ghép trong vong 30 ngay la hai yéu t6 anh hudng manh dén chi phi, trong khi yéu t6
ki€u gen CYP3A5 c6 anh hudng manh giai doan 6 - 12 thang. Két luan: Chi phi diéu tri cao & thang dau
sau ghép va gidm dan, chi phi gitia hai ki€u gen c6 su khac biét trong giai doan 6 - 12 thang. Quén ly
nguy co mién dich, bién chiing thai ghép va theo déi dai han déng vai trd quan trong trong t6i uu hda
chi phi.

Ttrkhéa: Chi phi, CYP3A5, da hinh gen, ghép than, thudc tic ché mién dich.

Summary

Objective: To analyze the cost components and identify factors influencing direct medical costs
during kidney transplantation and the post-transplant period among patients with CYP3A5 *1/*1 and
*1/*3 genotypes using tacrolimus, from the payer perspective. Subject and method: A retrospective study
was conducted on 44 patients from September 2022 to September 2025. Data were collected from
medical records and billing statements. Bayesian Model Averaging (BMA) was used to identify factors
influencing costs. A p-value < 0.05 was considered statistically significant. Result: Among 44 patients, the
CYP3A5 *1/*3 genotype was predominant, accounting for 77%. Treatment costs were highest in the first
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month after transplantation, ranging from VND 346 to 375 million, and gradually decreased over time.
Drug and infusion costs accounted for a large proportion after the first month. Treatment costs during
the 6 - 12-month period differed significantly between the CYP3A5 *1/*1 and *1/*3 genotypes (p=0.006).
The influencing factors varied across follow-up periods and were not consistent. During the 0 - 1-month
period, induction therapy and rejection within 30 days were the strongest factors influencing costs,
whereas the CYP3A5 genotype showed a strong influence during the 6 - 12-month period. Conclusion:
Treatment costs were highest in the early post-transplant period and declined over time, with significant
difference in medical treatment costs during the 6 - 12 month period between CYP3A5 *1/*1 and *1/*3
genotypes. Management of immunological risk, graft rejection complication and long-term follow-up
are key factors in optimizing treatment costs in the early post-transplant.
Keywords: Cost, CYP3A5, polymorphism, kidney transplantation, immunosuppressive therapy

I.DAT VAN BE

Hién nay, doi v6i bénh nhan suy than man giai
doan cubi, ghép than dugc xem la phuong phap
diéu tri thay thé hiéu qua nhat, giup phuc héi chic
nang than, gidam dang k& nguy co tl vong va cai
thién chat lugng cudc séng so véi loc mau chu ky" 2.
Mot trong nhiing yéu té quyét dinh dén thanh cong
cla ghép than la viéc st dung phac d6 uc ché mién
dich phu hgp, trong dé tacrolimus dugc xem la
thuéc nén trong diéu tri duy tri sau ghép'’. Tuy
nhién, tacrolimus c6 khoang diéu tri hep va cé su
bién thién dugc déng hoc 16n gilia cac ca thé ngudi
bénh, khién viéc dat va duy tri nbng dé dich trong
mau trd thanh thach thiic quan trong trong thuc
hanh [am sang.

Mot trong nhiing nguyén nhan chinh gay khac
biét vé néng do tacrolimus la da hinh gen chuyén
héa thuéc, dac biét la cac gen CYP3A5, ma hoa
enzyme thudéc ho cytochrome P450 tham gia
chuyén héa tacrolimus*®. Ngudi bénh mang kiéu
gen CYP3A5 *1/*1 va *1/*3 c6 kiéu hinh biéu hién
enzyme chuyén hoa tacrolimus nhanh hon, dan dén
nong d6 thudc trong mau thap hon néu st dung
liéu thong thudng. Dua trén bang chiing nay, nam
2015, Uy ban Thuc hanh Gen Dugc trong 1am sang
da khuyén cao liéu khai dau tacrolimus & nhom
bénh nhan mang ki€éu gen CYP3A5 *1/*1 va *1/*3
nén tang khoang 1,5 - 2 1an so véi nhém CYP3A5
*3/%3 nham dat néng d6 diéu tri muc tiéu’.

Trén thé gidi, nhiéu nghién ctu da danh gia anh
hudng cta da hinh gen CYP3A5 khong chi dén néng
dd tacrolimus va két cuc 1am sang, ma con dén chi
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phi diéu tri & ngudi bénh ghép than*™®. Cu thé,
nghién clu cla Vannaprasht va cong su tai Thai
Lan cho thdy bénh nhan mang kiéu gen
CYP3A5*1/*1 c6 chi phi nhap vién sau ghép than va
c6 chi phi tacrolimus, xét nghiém néng doé
tacrolimus cao hon dang ké so véi nhém con lai.
Tuong ty, nghién cdu cta Joy Obayemi va cdng su
trén bénh nhan ghép than ngudi My goc Phi ghi
nhan nhém chuyén héa nhanh cé chi phi nam dau
sau ghép cao hon so véi nhom chuyén héa vira hodc
kém, v&i muc chénh léch sau hiéu chinh khoang
4.790 USD; déng thai, nhém bénh nhan tré tudi ¢
chi phi cham soc y t€ cao hon dang ké so véi cac
nhom tudi khac (p=0,02)%.

Tai Viét Nam, cac nghién cttu hién nay cha yéu
tdp trung vao méi lién quan gilfa da hinh gen
CYP3A5 va nong do tacrolimus, ciing nhu tng dung
trong ca thé héa liéu dung'". Trong khi dé, bang
ching vé tac dong kinh té ctia cac ki€u gen nay con
han ché. Pac biét, nhém ngudi bénh mang kiéu gen
CYP3A5*1/*1 va *1/*3 can dugc quan tam do c6 kha
nang chuyén héa tacrolimus nhanh, dé dan dén
néng dé thudc dudi ngudng diéu tri néu st dung
liu chuan, tir d6 lam tang nguy cg thai ghép va
phat sinh chi phi diéu tri. Tuy nhién, sy khac biét vé
ganh nang chi phi gitra hai ki€u gen CYP3A5*1/*1 va
*1/*3 c6 kiéu hinh chuyén hoa thuéc nhanh van con
dang la khoang tréng can dugc lam ro.

Do d6, nghién ctiu nay dugc thuc hién nham
phan tich chi phi diéu tri cla ngudi bénh ghép than
mang kiéu gen CYP3A5 *1/*1 va CYP3A5 *1/*3 tai Bénh
vién Trung uaong Quan doi 108 cling nhu phan tich
xac dinh yéu t6 anh hudng chi phi diéu tri cia nguai
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bénh, qua dé cung cap bang ching khoa hoc hé trg
trong thuc hanh 1am sang va t6i uu héa chi phi.

1.0l TUQONG VA PHUONG PHAP
2.1.Déi tuong

Chi phi truc tiép y té sit dung cho ngudi bénh
ghép than va sau ghép than, st dung thudc Uc ché
mién dich tacrolimus, c6 kiéu gen CYP3A5 *1/*1 va
*1/%3 tai Bénh vién Trung uong Quan doéi 108.

Tiéu chudn lya chon: Chi phi truc tiép y té€ theo
h6 sa bénh an/phai thanh toan clia ngudi bénh ti
18 tudi tr& 1én, ghép than va sau ghép than, st dung
thuéc Uc ché mién dich tacrolimus, va mang kiéu
gen CYP3A5 *1/*%1 hoac CYP3A5 *1/*3.

Tiéu chudn loai trir: Chi phi y té truc tiép cla
ngudi bénh ghép da tang.

2.2, Phuong phdp

Thiét ké nghién ctu: Nghién céru mé ta cat ngang

C6 mdu nghién ctu: Thu thap ¢6 mau téi da
trong thai gian nghién cuu.

Quan diém nghién ctu: Nghién ctu thuc hién
phan tich dudi quan diém cta ngudi chi trd (gém
bdo hiém y té€ chi trd va déng chi trd cla ngudi
bénh), chi thu thap chi phi truc tiép y té, khong thuc
hién thu thap chi phi truc tiép ngoai y té hodac chi
phi gian tiép.

Thai gian nghién ctru: hoi cdu di liéu tur thang
09/2022 dén thang 09/2025, véi thai diém bat dau
ghi nhan va theo déi ngudi bénh dugc xac dinh bat
dau tu thoi diém ghép than clia tiing bénh nhan.

Cdch thdc thu thdp da liéu: DI liéu nghién clu
dugc thu thap hoi ctu ti hé so bénh an, bao gobm cac
dac diém nhan khiu hoc, dac diém lam sang, hiéu qua
diéu tri va cac phan (ng c6 hai lién quan dén thudc.
Thong tin vé chi phi diéu tri dugc trich xuat tir phiéu
thanh toan ra vién cia ngudi bénh. Tat ca dit liéu lién
quan dén ngudi bénh dugc ma hoéa va an danh theo
quy dinh nham dam bao tinh bao mat va tuan tha cac
nguyén tac dao dic trong nghién ctu.

Phuong phdp xtr ly s6 liéu

Théng ké mo ta dugc ap dung trong phan tich.
D6i véi cac bién lién tuc, néu dit liéu tuan theo phan

phéi chuan, két qua dugc trinh bay dudi dang trung
binh + dé léch chuan va su khac biét gitra hai nhém
duoc xac dinh bang phép kiém dinh t-test. Trong
trudng hgp dir liéu c6 phan phdi khong chuén, két
qua dugc biéu dién bang Trung vi va td phan vi
dong thoi st dung phép kiém dinh phi tham s8
Mann-Whitney U dé so sanh gilra cdc nhom.

DPé xac dinh cac yéu t6 anh hudng dén chi phi
diéu tri, nghién ctu st dung phuong phap Bayesian
Model Averaging - BMA™ ', Khac véi céch lya chon
mot mé hinh héi quy duy nhat, BMA xem xét dong
thai nhiéu mé hinh dugc tao thanh tir cac t6 hop bién
déc lap khac nhau. M&i mé hinh dugc udc lugng va
gan mét trong s6 xac suat hau nghiém (Posterior
Inclusion Probability - PIP) cho tliing bién dua trén mic
dd phu hop vai dit liéu thuc té. Ti d6, BMA cho phép
danh gia muc d6 déng gép clia tiing bién théng qua
xac suat nay, dong thai udc lugng hé sé6 anh hudng
trung binh c6 xét dén bat dinh mo hinh. Cach tiép can
nay giup han ché sai léch do lya chon mé hinh don lé
va xac dinh cac yéu t6 c6 kha nang anh hudng én
dinh hon dén chi phi diéu tri. Cac chi s6 chinh dugc s
dung dé danh gia bao gom:

Xac suat hau nghiém (PIP) clGa bién doc lap
nham dé do ludng muic dé dong gdp clia tiing bién,
qua d6 xac dinh muc d6 quan trong cla bién dé.
Cac bién co6 PIP > 50% dugc xem la c6 bang ching
tac déng dén bién phu thudc, va PIP > 90% dugc
xem la c6 bang ching rat manh vé viéc bién dé anh
hudng I1&6n dén bién phu thudc.

Gia tri ky vong (Expected Value - EV) cho biét xu
hudng anh hudng cta bién doc lap lén bién phu
thudc. EV duong cho thdy bién c6 xu hudng lam tang
gia tri ctia bién phu thudc va ngugc lai. Gia tri EV cang
xa 0 thi muic d6 anh hudng cang manh, cang gan 0
cho thdy anh hudng yéu hoac khong ré rang.

Hé s xac dinh (R?): Hé sé nay tuang tu nhu cac
mo hinh héi quy da bién truyén thong khac nham
do ludng muc dé giai thich ca cac bién doc lap doi
vdi su bién dong clia bién phu thudc.

Hé s6 BIC (Bayesian Information Criterion): Chi
s6 nay dugc dung dé so sanh va lya chon cac mé
hinh t6i uu. M6 hinh c6 gia tri BIC cang nho cho thay
mé hinh cang tét. Chi sé nay gilp can bang gitta dé
chinh xac va tinh don gidn ca mé hinh.
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Xac suat hau nghiém (Post prob - PP): Chi s6 nay
dugc dung dé so sanh va lua chon cac mé hinh téi
uu. Trai ngugc véi BIC, gid tri PP cang I6n thi md
hinh cang tét.

Gia tri p-value < 0,05 dugc xem la c6 y nghia
thong ké. Dit liéu dugc phan tich bang phan mém R
version 4.4.1.

2.3.Dao dirc trong nghién ciru

Nghién ctu tuan tha cac quy dinh vé dao dtc
trong nghién ctu y sinh hoc. Cac néi dung cula

nghién ctu dugc phé duyét béi Hoi dong dao duc
trong nghién ctiu y sinh Bénh vién Trung uong Quan
déi 108 (S6 1186/GCN-BV).

Ill. KET QUA
3.1. Ddc diém chung cia qudn thé nghién ciu

Dua trén tiéu chi lya chon va loai tri, téng s6 44
nguoi bénh dugc dua vao phan tich véi cac dac
diém dugc trinh bay & Bang 1.

Bang 1. Pac diém chung ciia quan thé nghién ctu

Pic diém

CYP3AS5 *1/*3

CYP3A5 *1/*1 (n=10) (n=34)

Tudi, ndm (trung vi (t& phan vi))

43,0 (33,5-49,5) 43,0 (34-50,75)

(trung vi (min-max))

Gidi tinh nam (n, %) 5 (50%) 21 (61,7%)
Nai séng (thanh thi, %) 8 (80%) 16 (47,1%)
C6 bénh dai thao dudng (n, %) 1(10%) 6(17,6%)
Cé bénh tim mach (n, %) 8 (80%) 30 (93,8%)
Nhiém HCV (n, %) 2 (20%) 2 (5,9%)
Nhiém HBV (n, %) 2 (20%) 1(2,9%)
Nguén tang ti ngudi cho séng (n, %) 9 (90%) 33 (97,15%)
Ghép than lan thi 2 (n, %) 0 (0%) 2 (6,3%)
Loc mau trudc ghép (n, %) 9 (90%) 31(91,2%)
Diéu tri dan nhap Basiliximab (n, %) 7 (70%) 24 (70,1%)
Diéu tri dan nhap antithymocyte globulin (n, %) 3 (30%) 10 (29,9%)
Creatinin ngay tha 7 (umol/l) (trung vi (min-max)) 92 (53-123) 96 (39 - 265)
S6 lan xét nghiém tacrolimus trong 30 ngay sau ghép 15 (13- 20) 155 (11 - 24)

Thdi gian theo doi, ngay (trung vi (ti phan vi))

337,5 (278 - 357,25)

332(173,5 - 356,75)

vi (ti phan vi)

Gap thai ghép trong vong 30 ngay sau ghép (n, %) 0 (0%) 2 (5,9%)
Ty lé stt dung thém everolimus trong phac dé (n, %) 1(10%) 7 (20,58%)
Dgt diéu tri ndi tru trong thai gian theo déi (dot, trung 2(125-2) 10-1)

Bang 1 cho thay trong nhém ngusi bénh mang
ki€u gen CYP3A5 *1/*3 chiém da s6 (77%). Tudi trung
vi tuong duong gitta hai nhém (43 tudi), véi ty 1é
nam lan lugt 1a 50% (CYP3A5 *1/*1) va 61,7%
(CYP3A5 *1/*3). Bénh tim mach la bénh kem theo
phd bién & ca hai nhom (80% va 93,8%), va phan 16n
bénh nhan da loc mau trudc ghép (>90%). Cac dac
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diém vé diéu tri dan nhap va ty & ghép than tu
ngudi cho song tuong déi tuong déng.

Vé két cuc lam sang sau ghép, chic nang than
sém sau ghép tuong duong gita hai nhém
(creatinin ngay thd 7 trung vi lan lugt 1a 92 va
96umol/L, tuang Ung), véi sé lan theo doi néng dé
tacrolimus trong 30 ngay dau tuong tu (15 so véi
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15,5 lan, tuong Ung). So véi nhém CYP3A5 *1/*1,
nhém CYP3A5 *1/*3 ghi nhan cé ty 1é thai ghép
trong vong 30 ngay sau ghép cao han (5,9% so vdéi
0%, tuong Ung) va co ty Ié st dung everolimus cao
haon (20,6% so véi 10%, tuang Ung).

Trong giai doan héi cliu tu thang 09/2022 dén
thang 09/2025, dua trén di liéu hé so bénh an va

—4—CYP3AS *1/*1
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100% i
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10%

0% :
0-1 THANG

94%

1-3 THANG

phiéu thanh toén ra vién clia ngudi bénh tai cac thoi
diém danh gia, ghi nhan s6 lugng bénh nhan giam
dan theo thai gian. Tai m6c 12 thang sau khi ghép
than, s6 bénh nhan da di liéu thu thap chi con
khoang 50% & moi nhom, gém 5/10 bénh nhan &
nhom CYP3A5*1/*1 va 17/34 bénh nhan & nhom
CYP3A5*1/*3.

—l—CY3A5 *1/*3

90%

3.6 THANG 6-12 THANG

Hinh 1. Ty & bénh nhan theo déi & cdc nhém theo thai gian

3.2. Phan tich chi phi diéu tri theo kiéu gen

Duva trén cac hudng dan diéu tri va nguyén ly mién dich sau ghép than, nghién ctiu thuc hién phan tich
chi phi theo cdc méc thai gian 0 - 1 thang, 1 - 3 thang, 3 - 6 thang va 6 - 12 thang (Bang 2). Téng chi phi diéu
tri bién déng theo tiing giai doan theo déi, chi phi cao nhat trong thang dau sau ghép (0 - 1 thang) véi chi
phi trung vi nhdm mang kiéu gen CYP3A5*1/*1 thap hon so v6i nhom CYP3A5%1/%3 (346,4 so véi 375,6 triéu
déng). Tai cac giai doan 1 - 3 thang va 3 - 6 thang, téng chi phi tich Iy gilra hai nhém gidm dan, téng chi phi
thang 3 - 6 cao han so véi téng chi phi thang 1 - 3, trong céc giai doan nay, su khéc biét gilra hai nhém vé chi
phi diéu tri khong c6 y nghia théng ké (p-value> 0,05). Tuy nhién, & giai doan 6 - 12 thang, téng chi phi tich
lGy trung vi 8 nhom CYP3A5*1/*1 cao han so v6i nhom CYP3A5*1/*3 (134,3 so véi 107,9 triéu dong), khac biét

c6 y nghia théng ké (p-value =0,006)

Bang 2. Chi phi truc tiép y té ngudi bénh theo cic méc thai gian

. Téng chi phi (triéu déng) (trung vi (td phan vi))
Thai gian p-value
CYP3AS5 *1/*1 CYP3A5 *1/%3
0-1théang 346,4 (337,8-385,2) 375,6 (352,7-431,3) 0,299
1-3thang 59,4 (47,6 - 67,2) 48,4 (41,5-68,1) 0,457
3-6thang 64,0 (58,0-76,8) 58,3(48,5-71,8) 0,566
6-12thang 134,3(124,7 - 145,2) 107,9(89,4-121,3) 0,006

G ca hai nhém (Hinh 2 va Hinh 3), chi phi diéu tri sau ghép than chi yéu tap trung vao thudc/dich
truyén. Trong giai doan s6m sau ghép (0 - 1 thang), chi phi thuéc/dich truyén chiém ty trong dang ké (35,4%
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G nhom CYP3A5*1/%1 va 32,9% & nhdm CYP3A5%*1/%3), cing véi chi phi phau thuat/th thuat chiém khoang
42% tong chi phi & ca hai nhém.

6-12 thang
3-6 thang | J11.0%" 88.4%

1-3 thang

0-1 thang 43.6% 35.4%

0% 20% 40% 60% 80% 100%
m Tién kham

® Chuan doan hinh anh
B Thudc/dich truyén

B Ngay givong chuyén khoa  mXét nghiém
® Phau thuat thu thuat
m Chi phi khac

B Tham do clirc nang
EVattry te

Hinh 2. Bi€u d6 thé hién co cau chi phi theo thai gian cia nhom CYP3A5*1/*1

Sau thang dau tién, co cau chi phi thudc/dich truyén tiép tuc chiém ty trong cao va tang manh chiém uu
thé, dat trén 80% trong giai doan 1 - 3 thang va khoang 90% & céc giai doan tiép theo & ca hai nhém. Cac
cdu phan chi phi con lai chiém ty trong nhé va cé xu huéng giam dan theo thai gian (Hinh 2 va Hinh 3).

6-12 thang

3-6 thang

1-3 thang o 79.4%

0-1 thang [ 0SS

0% 20% 40% 60% 80% 100%

m Tien kham
® Chuan doan hinh anh
® Thuoc/dich truyen

m Ngay givong chuyénkhoa = Xét nghiém
B Tham do chirc nang ® Phau thuat thu thuat
mVattuyte ® Chi phi khac

Hinh 3. Biéu d6 thé hién co cau chi phi theo thdi gian cia nhém CYP3A5*1/*3
3.3. Bdnh gid anh hudng cia yéu té Ién chi phi diéu tri

Phan tich BMA dugc thuc hién dé xac dinh cac yéu t6 anh hudng dén chi phi truc ti€p y té diéu tri ngudi
bénh ghép than vai cac két qua dugc trinh bay trong Bang 3 va Bang 4.

Bang 3. Két qua phan tich hdu nghiém BMA cuia cac bién doc lap

Bién s& 0-1Théang 1-3 Thang 3-6 Thang 6-12 Thang

(PIP/EV) (PIP/EV) (PIP/EV) (PIP/EV)

Gidi tinh (Nam vs N 5,0/-0,00 4.8/011 7.4/0,39 17,6/-212
L\lh(fsl:)o ng (Thanh thi vs nong 5,9/0,26 5,8/0,23 27,0/-2,93 60,2/-14,78

122



TAP CHI Y DUOC LAM SANG 108

Tap 21 - S6 6/2026

DOI: https://doi.org/10.52389/ydlIs.v21i6.3100

Bign s& 0-1Thang 1-3 Thang 3-6 Thang 6-12 Thang
(PIP/EV) (PIP/EV) (PIP/EV) (PIP/EV)

CYP3A5 (*1/*3 vs *1/*1) 40,2/10,12 10,7/-1,54 6,1/-0,28 98,4/-52,77
Ghép tang lan 2 4,9/0,03 4,8/0,28 11,0/1,86 38,2/13,04
Nguon tang ti ngudi cho s6ng 5,2/-0,74 92,8/-67,33 4,5/0,11 -
Cé bénh tim mach 5,8/-0,34 4,6/0,14 4,8/0,19 10.3/0.98
C6 bénh tiéu dudng 7,0/0,76 6,9/-0,70 4,6/0,11 8.8/0.31
Loc 33,3/11,90 8,6/1,29 11,1/1,37 33.8/11.56
C6 nhiém HBV 11,0/2,69 4,6/0,18 6,3/0,47 44.2/15.04
Co6 nhiém HCV 5,1/0,23 79,2/26,94 15,0/2,10 13.0/-1.63
ZT(;‘SSH:E"VZ E:jﬁxi(r:r;z;hymocyte 100/66,6 22,3/2,96 20,9/-2,27 22.3/-3.25
Thai ghép trong vong 30 ngay 100/118,38 6,6/0,95 40,5/10,70 19,9/4,08
S6 dot diéu tri 9,2/-0,82 21,9/-2,30 7,7/-0,36 43,5/-11,96
Tudi 15,4/0,09 5,1/-0,01 4,4/0,00 9,0/-0,01

Bang 3 cho thay trong giai doan 0 - 1 thang sau ghép, hai bién thudc dan nhap va thai ghép trong vong
30 ngay thé hién tac ddng manh vdi xac suat hau nghiém 100%, bién kiéu gen CYP3A5 c6 tac déng dén chi
phi diéu tri nhung khéng cé bang chiing manh véi gia tri PIP = 40,2%. Cac bién con lai khong cé tac dong
manh dén chi phi ngudi bénh véi cac xac suat hau nghiém nho. Trong giai doan 1 - 3 thang, bién nhan tang
hién tur ngudi cho séng la bién c6 tac ddng manh dén gidm chi phi, vGi xac suat hau nghiém 92,8%, bén
canh d6 bién c6 nhiém HCV cling tac dong dang ké dén chi phi diéu tri vé6i gia tri PIP = 79,2% va c6 mat
trong 4/5 mo6 hinh téi uu nhat. B6i véi giai doan 3-6 thang, trong giai doan nay, khong bién nao ¢ tac dong
manh dén chi phi diéu tri, gia tri xac suat hau nghiém déu nhé hon 50%. Dén giai doan 6 - 12 thang, bién
ki€u gen CYP3A5 la bién c6 tac déng manh dén chi phi, cac bénh nhan c6 kiéu gen CYP3A5 *1/*3 cé chi phi
gidm so vai ki€u gen CYP3A5*1/%1 (EV = -52,77).

Bang 4. Két qua ti mé hinh hoi quy tdi uu nhat theo phuong phap BMA

Giai doan Bién s6 c6 tac ddng dén chi phi R? BIC PP
. Thudéc dan nhap
0-1thang o . . 0,554 27,225 0,133
Thai ghép trong vong 30 ngay
) Tang hién séng
1-3thang L ex 0,252 -4,494 0,134
C6 nhiem HCV
3-6thang Khong ghi nhan c6 bién anh hudng - - 0,088
CYP3A5 *1/%3,
6 - 12 thang C6 nhiém HBY, 0,518 -6,785 0,028
Nai séng

nhat vai chi s6 R’= 0,554, cho thay céac bién sé trong
moé hinh gidi thich dugc 55,4% su bién thién cla
bién phu thudc. Chi sé BIC =-27,225 (gia tri am nhat
trong cac giai doan) cung véi xac suat hau nghiém

Bang 4 cho thady nam mo hinh téi uu nhat trong
céac giai doan c6 su thay d6i cac bién anh hudng va
gia tri BIC, R* va xac suat hau nghiém. Trong giai
doan 0 - 1 thang, mo hinh dat dugc dé phu hgp cao
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cla mo hinh t6t nhat (0,133). Pay la giai doan ma
cac yéu t6 lam sang cé tinh du bao t6t nhat trong
cac giai doan. Giai doan 1 - 3 thang, kha ndng giai
thich ciia m6 hinh gidm xuéng véi R* = 0,252 va BIC
= -4,494, tuy nhién xac suat hau nghiém cta mod
hinh téi uu van duy tri & muc tuong duong giai doan
dau. Pang chu y & giai doan 3 - 6 thang, mo hinh t6t
nhat la mo hinh réng (Null Model) véi R*= 0,000, BIC
= 0,000 va xac suat hau nghiém chi dat 0,088. Cudi
clng, & giai doan 6 - 12 thang, mé hinh hoi phuc kha
nang du bao dang ké v6i R’ = 0,518 va BIC = -6,785.
Mac du xac suat hau nghiém ctia mé hinh téi uu &
giai doan 6 - 12 thang thap hon (0,028), diéu nay cé
thé dugc giai thich bdi s6 luong mé hinh kha di
dugc lua chon tang l1én dang ké (281 mé hinh) so véi
cac giai doan truéc, mé hinh giai doan nay bién
CYP3A5 da thé hién kha nang du doan manh cho chi
phi diéu tri (PIP = 98,4%).

IV. BAN LUAN

Nghién cttu da phan tich cau phan va xac dinh
yéu t6 anh hudng chi phi truc ti€ép y té ngudi bénh
ghép than st dung thudc tc ché mién dich cé da
hinh gen CYP3A5. Két qua cho thdy phan bé kiéu
gen CYP3A5*1/*3 chiém uu thé, phu hgp véi cac
nghién ctu trudc do trén quan thé chau A, nai allele
*1 ¢6 tan suat cao hon so vGi ngudi da trang' ' '8,
Cac nghién clu trudc cho thay CYP3A5 anh huéng
truc ti€p dén chuyén hoa tacrolimus va nhu cau liéu
sau ghép. Viéc xét nghiém dugc ly di truyén, dac
biét la gen CYP3A5, la quan trong trong viéc toi uu
héa liéu lugng thudc chéng thai ghép. Viéc 4p dung
cac xét nghiém xac dinh da hinh gen nay khéng chi
gilp ngan ngua doc tinh cta thuéc ma con co6 kha
nang giam thiéu chi phi diéu tri tdng thé bang cach
rat ngén thai gian nam vién'. Diém dac biét nghién
ctu ghi nhan dugc vé 1am sang cho thay khong cé
su khac biét vé chic nang than sém sau ghép giira
hai nhom kiéu gen (CYP3A5*1/*1 va CYP3A5%1/%3),
madc du nhém CYP3A5%*1/*1 cé xu hudng thai ghép
sém cao hon, va dan dén chi phi nhap vién cao hon
va thdi gian nam vién dai hon'® '°. Biéu nay cho thay
trong nhom biéu hién gen, loai kiéu gen
CYP3A5*1/*1 hodc CYP3A5*1/%3 khong phai la yéu t&
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quyét dinh déi véi chiic nang than sau ghép trong
giai doan sém, dac biét khi viéc diéu chinh liéu
tacrolimus dugc thuc hién thudng quy dua trén theo
déi néng d6 thudc; qua dé goi y rang cac yéu toé lam
sang khac nhu bénh kém, bién ¢é sau ghép va chién
lugc diéu tri c6 thé dong vai trd quan trong hon
trong viéc chi phoi két cuc va chi phi diéu tri so véi
yéu t6 di truyén don |é.

Nhi€éu nghién ctu cho thay ki€éu gen CYP3A5 anh
hudng ré dén dugc dong hoc tacrolimus nhung chua
nhat quan vé tac dong lén két cuc lam sang nhu thai
ghép hoac séng con clia manh ghép'®. Su khac biét
nay c6 thé duoc gidi thich qua cac khia canh thuc
hanh thuong quy khi ma diéu chinh liéu dya trén
nong dd mau thuc té thudng xuyén c6 thé bu dap cho
su khac biét vé di truyén, gitip bénh nhan dat nong d6
dich bat ké kiéu gen, tir d6 lam gidm ty I& thai ghép
trén lam sang'’. Viéc st dung everolimus cao hon &
nhom CYP3A5%1/*3 c6 thé phan anh diéu chinh diéu
tri nham ki€ém soat mién dich t6t hon, tuy nhién can
than trong do c& mau nho.

Vé chi phi diéu tri, két qua cho thay chi phi cao
nhat trong thang dau sau ghép, sau dé gidam dan
nhung chi phi thuéc/dich truyén chiém ty trong
ngay cang lén. Xu huéng nay phu hgp véi mé hinh
chi phi trong ghép than, khi chi phi phau thuat va
nhap vién tap trung & giai doan sém, trong khi chi
phi thudc tc ché mién dich duy tri chiém uu thé vé
dai han. Khéng ghi nhan sy khac biét c6 y nghia
théng ké vé chi phi gilta hai kiéu gen trong giai doan
tUr sau ghép dén 6 thang, ggi y rang anh hudng cla
CYP3A5 1én chi phi c6 thé bi trung gian bi nhiéu
yéu t6 khac nhu diéu chinh liéu, bién cé 1am sang
hodc thuc hanh diéu tri. K&t qua nay cling tuong
déng véi nghién cudu tai Thai Lan'® véi phan tich da
bién cho thay gia tri p>0,05, mac du nhom *1/*1 c6
chi phi cao han so véi nhém *1/%3 nhung két qua
nay chua dat ngudng y nghia théng ké thuc su. Tuy
nhién, & giai doan 6 - 12 thang, téng chi phi trung vi
3 nhém CYP3A5%1/*1 cao hon rd rét so véi nhém
CYP3A5*1/*3, khac biét trong giai doan nay cé y
nghia théng ké, ggi y su khac biét vé chi phi diéu tri
gitta hai nhém c6 xu hudng xuat hién ré hon & giai
doan theo déi dai han.
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Phan tich BMA cung cdp thém bdng chiing vé cdc
yéu té dnh hudng dén chi phi

Trong méi giai doan phan tich, anh hudng cuta
cac bién c6 su thay déi dén chi phi diéu tri va su anh
hudng cta cac bién khong 6n dinh. Cac bién thai
ghép cap trong vong 30 ngay sau ghép va thudc
dan nhap (antithymocyte globulin so véi
basiliximab) bénh nhan st dung ciing la cac yéu t6
c6 anh huéng manh dén chi phi diéu tri trong thang
dau diéu tri, diéu nay co6 thé dugc giai thich do cac
bénh nhan c6 nguy co mién dich cao thudng can
phdi s dung thuéc dan nhap antithymocyte
globulin vai chi phi cao va viéc c6 bién ching thai
ghép déng nghia véi viéc bénh nhan phai sir dung
thém dich vu y té sau ghép. Tuy nhién, & cac giai
doan 1 - 3 thang va 3 - 6 thang, cac mé hinh téi uu
nhat cng chi giai thich dugc tuong tiing 28% va 0%
phuong sai chi phi diéu tri, con s6 nay kha thap
doéng thai mé hinh réng clia giai doan 3 - 6 cling cho
thay cac bién hién chua du doan dugc chi phi cho
giai doan nay. Két qua anh hudng manh cutia da hinh
gen CYP3A5 & giai doan 6 - 12 qua phan tich BMA
(PIP = 98,4%) va su khac biét c6 y nghia théng ké
gitra chi phi diéu tri cta hai nhém da hinh gen
CYP3A5 da cho thay vai tro anh huéng cla da hinh
gen dugc thé hién ré hon trong giai doan dai han,
khi viéc hiéu chinh liéu thuéc va tinh trang 1am sang
da 6n dinh. Bén canh, trong phan tich BMA, thai
ghép trong vong 30 ngay hoac st dung thu6c dan
nhap chi phat sinh & giai doan 0 - 1 thang, con & cac
giai doan sau ghép, bién nay khéng phan anh viéc
ngudi bénh tiép tuc st dung thuéc dan nhap hoac
bi thai ghép khong, ma dugc hiéu 1a bién phan
nhém theo phac dé dan nhap ban dau tai thoi diém
ghép (tuc la c6/khéng cé sir dung thudce diéu tri dan
nhdp nay & giai doan ghép) hodc cé/khéng thai
ghép trong vong 30 ngay ban dau. Bién nay dugc
dua vao mé hinh nham danh gia liéu lua chon thudc
dan nhap ban dau, ciing nhu viéc viéc gap thai ghép
trong vong 30 ngay ban dau cé lién quan dén chi
phi diéu tri & cac giai doan theo déi sau ghép hay
khong. Diéu nay tuong dong véi két qua du bao cua
mo hinh, cho thay & cac giai doan sau ghép, cac bién
déu cho gia tri PIP thap, dong nghia vai viéc khéng

anh hudng dén chi phi. Ngoai ra, bién nguén tang tu
ngudi cho séng dugc dua vao mé hinh nhu mot yéu
t6 1am sang c6 kha néang lién quan gian tiép dén chi
phi diéu tri sau ghép, thong qua cac khac biét vé
chuan bi trudc ghép, nguy ca bién ching, thai gian
nam vién va nhu cau theo déi sau ghép. Két qua cho
thay bién nay c6 xac suat bao gom hau nghiém cao
trong mot s6 giai doan, tuy nhién gia tri EV am can
dugc dién gidi than trong. Diéu nay c6 thé gagi y xu
hudng chi phi thap hon & nhém nhan than tir ngudi
cho s6ng so v&i nhém tham chiéu; tuy nhién, do s6
lugng ngudi bénh nhan than ti ngudi cho khéng
song trong mau nghién cltu rat thap, két qua udc
lugng c6 thé chua 6n dinh. Vi vay, nghién ctiu khéng
két luan chac chan vé tac dong doc lap ctia nguén
tang dén chi phi diéu tri, ma xem day la mot tin hiéu
can dugc kiém ching trong cac nghién clu ¢ c&
mau Ién han va phan bé nhéom can bang hon.

Nghién ctiu c6 mét s6 uu diém. P4u tién, viéc ap
dung phuong phap BMA gitp xt ly bat dinh trong
lua chon mé hinh, tang d6 tin cdy cla két luan vé
yéu té anh hudng khi xem xét dong thoi nhiéu mo
hinh dugc tao thanh tir cac t6 hop bién déc 1ap khac
nhau, cing nhu danh gia dugc muc dé déng goép
cla ting bién. Thu hai, phan tich chi phi theo tiing
giai doan (0-1,1-3,3-6, 6-12 thang) phan anh
hgp ly dién bién lam sang sau ghép. Cac giai doan
sau ghép than nay dua trén dac diém thay déi nguy
co mién dich va chién lugc diéu tri dc ché mién dich
theo thai gian. Giai doan sém (0 - 3 thang) cé nguy
co thdi ghép cao nhat va yéu cau nong do
tacrolimus cao han, trong khi giai doan sau 3 thang
tré di cho phép gidm liéu dé han ché déc tinh. Do
do, viéc phan chia nay giup danh gia chinh xac su
thay déi dap ung thudc va chi phi diéu tri theo tiing
giai doan sau ghép®.

Tuy nhién, nghién ctiu cé mét s6 han ché can
xem xét. Dau tién, véi dac thu ghép than, cé mau
nho lam han ché kha nang phat hién khac biét gitra
cac nhém kiéu gen; dit liéu héi cu va mat theo doi
dang ké sau 12 thang (~50%) c6 thé lam giam kha
nang phat hién cac su khac biét c6 y nghia thong ké
trong giai doan 6 - 12 thang so va&i cac giai doan dau
(1 - 3 va 3 - 6 thang). Ngoai ra viéc sut gidm bénh
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nhan c6 thé khong phai 1a ngau nhién ma c6 nguy
€O 6 sai s6 lién quan dén lua chon. Nhiing bénh
nhan con lai dén thang th 12 c6 thé c6 dac diém
lam sang khac biét (vi du: Kha nang dung nap thuéc
tét hon hodc tuan tha diéu tri cao hon). Tuy nhién,
két qua udc tinh chi phi ctia nghién ctu van dam
bdo phu hgp va khdng anh hudng, do nghién cdiu si
dung chi sé chi phi trung binh tich Ity trén mot
bénh nhan. Phuong phap nay cho phép phdn anh
chi phi thuc té phét sinh tai ting thai diém duya trén
s6 mau hién ¢, gitp duy tri tinh lién tuc ctia dir liéu
nghién ctu vé mat kinh té y té. Th( hai, nghién cdu
c6 han ché la chua bao gém udc tinh chi phi gian
tiép hodc chi phi ngoai y té. Ngoai ra, cac yéu to diéu
tri nhu diéu chinh liéu tacrolimus, muc d6 tuan thu
hodc chién lugc phdi hop thudc chua dugc kiém
soat day du, c6 thé anh huéng dén két qua. Do dé,
nhi{ing nghién clu vdi thoi gian theo doéi dai hon va
c6 c& mau I6n hon la can thiét.

IV.KET LUAN

Nghién ctu cho thay chi phi truc ti€ép y té nguoi
bénh ghép than va sau ghép bién déng theo thoi
gian, cao nhat trong thang dau va giam dan & cac
giai doan sau, trong d6 chi phi thu6c/dich truyén la
cdu phan chiém uu thé va tang dan ty trong theo
thai gian. Khong ghi nhan sy khac biét c6 y nghia
théng ké vé tong chi phi diéu tri gitta hai kiéu gen
CYP3A5*1/*1 va CYP3A5*1/*3 trong giai doan tu' 0 - 6
thang sau ghép. Trong giai doan tu 6 - 12 thang,
nhém mang kiéu gen CYP3A5%1/*1 c6 chi phi diéu tri
cao hon c¢6 y nghia théng ké so v&i nhdm mang kiéu
gen CYP3A5 *1/*3. Phan tich yéu t6 anh hudng cho
thay thai gian theo doi, thuéc dan nhap va xuat hién
thai ghép trong 30 ngay la cac yéu té anh huéng
dén chi phi. Két qua nhan manh vai tro cdia quan ly
nguy co mién dich, thai ghép va theo doéi dai han
trong t6i uu héa chi phi diéu tri.

TAILIEU THAM KHAO

1. Ho6i Ghép tang Viét Nam (2017) Huéng dén ghép
thdn Viét Nam. Nha xuat ban Y hoc.

2. Bo Y té (2006) Qui trinh ghép thdn tur ngudi séng
cho than.

126

10.

11.

12.

EAU Guidelines on Renal Transplantation
[Internet]. European Association of Urology 2025.

Schiffer CA (2007) BCR-ABL tyrosine kinase
inhibitors for chronic myelogenous leukemia. The
New England journal of medicine.
2007;357(3):258-65.

Birdwell KA, Decker B, Barbarino JM, Peterson JF,
Stein CM, Sadee W et al (2015) Clinical
Pharmacogenetics Implementation Consortium (CPIC)
Guidelines for CYP3A5 Genotype and Tacrolimus
Dosing. Clin Pharmacol Ther 98(1): 19-24.

Cheung CY, Chan KM, Wong YT, Chak WL, Bekers
O, van Hooff JP (2020) Influence of CYP3A5 genetic
polymorphism on long-term renal function in
chinese kidney transplant recipients using limited
sampling strategy and abbreviated area under the
curve for tacrolimus monitoring. Prog Transplant
30(3): 249-253.

Leino AD, Park JM, Pasternak AL (2021) Impact of
CYP3AS5 phenotype on tacrolimus time in therapeutic
range and clinical outcomes in pediatric renal and
heart transplant recipients. Pharmacotherapy 41(8):
649-657.

Obayemi J, Keating B, Callans L, Lentine KL,
Schnitzler MA, Caliskan, Y, ... & Axelrod DA (2022)
Impact of CYP3A5 status on the clinical and financial
outcomes among African American  kidney
transplant recipients. Transplantation direct 8(10):
1379.

Pasternak AL, Marshall VD, Gersch CL, Rae JM,
Englesbe M, Park JM (2021) Evaluating the Impact
of CYP3A5 genotype on post-transplant healthcare
resource utilization in pediatric renal and heart
transplant  recipients  receiving  Tacrolimus.
Pharmgenomics Pers Med 14: 319-326.
Vannaprasaht S, Limwattananon C, Anutrakulchai
S, Chan-On C (2019) Effect of CYP3A5 genotype on
hospitalization cost for kidney transplantation. Int J
Clin Pharm 41(1): 88-95.

Nguyén Thi Thanh Thuy, Han Thi Thu, Lé Binh
Hiéu (2024) Da hinh gen CYP3A5 va néng do
Tacrolimus & bénh nhdn ghép thdn. Tap chi Y hoc
lam sang Bénh vién Trung uong Hué: 93.

Hoang Xuan Su, H.T.B, Nguyén Van Khéi, Pham
Quéc Toan (2023) Khdo sdt mdéi lien quan liéu,



TAP CHI Y DUOC LAM SANG 108

Tap 21 - S6 6/2026

DOI: https://doi.org/10.52389/ydlIs.v21i6.3100

13.

14.

15.

16.

17.

néng dé tacrolimus, mdc loc cdu thdn véi da
hinh kiéu gen CYP3A5 & ngudi bénh ghép than.
Tap chi 108 - Y hoc Lam sang va Dugc.

Nguyen TVA, Le BH, Nguyen MT, Le VT, Tran VT, Le
DT et al (2024) Pharmacogenomic Analysis of
CYP3A5*3 and tacrolimus trough concentrations in
Vietnamese renal transplant outcomes.
Pharmgenomics Pers Med 17: 53-64.

Dung PT, Su HX, Tue NC, Ben NH, Phuong NM,
Tran TN et al (2025) Predictive value of tacrolimus
concentration/dose ratio in first post-transplant
week for CYP3A5-polymorphism in  kidney-
transplant recipients. World J Transplant 15(2):
103247.

Mallick H, Yi N (2013) Bayesian methods for high
dimensional linear models. Journal of biometrics &
biostatistics 1: 005.

Lu Z, Lou W (2022) Bayesian approaches to variable
selection: A comparative study from practical
perspectives. The International Journal of
Biostatistics 18(1): 83-108.

Vii Quang Hop va cong su (2024) Anh huéng ctia
da hinh gen CYP3A5 dén duoc déng hoc tacrolimus &

18.

19.

20.

bénh nhdn ndm ddu tién sau ghép thdn tai bénh
vién Qudn Y 103. Tap Chi Y hoc Viét Nam 540(3):
237-240.

Khan AR, Raza A, Firasat S, Abid A (2020) CYP3A5 gene
polymorphisms and their impact on dosage and trough
concentration of tacrolimus among kidney transplant
patients: A systematic review and meta-analysis.
Pharmacogenomics J 20(4): 553-562.

Glowacki F, Lionet A, Buob D, Labalette M, Allorge
D, Provét F et al (2011) CYP3A5 and ABCB1
polymorphisms in donor and recipient: Impact on
Tacrolimus dose requirements and clinical outcome
after renal transplantation. Nephrology, dialysis,
transplantation: Official publication of the
European Dialysis and Transplant Association -
European Renal Association 26(9): 3046-3050.
Israni AK, Riad SM, Leduc R, Oetting WS, Guan W,
Schladt D et al (2013) Tacrolimus trough levels after
month 3 as a predictor of acute rejection following
kidney transplantation: A lesson learned from DeKAF
Genomics. Transplant international : official journal
of the European Society for Organ
Transplantation26(10):982-9.

127



