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V. KET LUAN

Trong nghién cru cua chdng t6i c6 93,2%
doi tugng cb kién thic ddng vé phong, chdéng
SXHD. C6 méi lién quan gilta dd tudi; trinh dd
hoc van; dan vi cong tac; thdi gian cong tac va
dugc tap huan vé SXH véi kién thic phong
chéng SXH (p<0,05).
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ANH HUONG CUA DA HINH GEN CYP3A5 PEN DUQ'C PONG HOC
TACROLIMUS & BENH NHAN NAM PAU TIEN SAU GHEP THAN
TAI BENH VIEN QUAN Y 103

TOM TAT

Muc tiéu: Danh gid anh hudng cta da hinh gen
CYP3A5 |én dugc dong hoc cua tacrolimus nam dau
tién sau ghép than. Poi tugng va phuong phap:
Nghién ctu ho6i citu két hgp tién ciu theo doi doc,
khao sat 95 bénh nhan ghép than tai Bénh vién Quan
y 103 tur thang 3/2020 dén thang 3/2023, thu thap
thong tin liéu st dung tacrolimus, xét nghiém da hinh
gen CYP3A5, dinh lugng nong do day tacrolimus. Ket
qua: Bénh nhan mang kieu gen CYP3A5*1/*1 va
CYP3A5%1/*3 dling liéu tacrolimus trung binh cao hon
bénh nhan mang kiéu gen CYP3A5*3/*3. NGng do day
tacrohmus trung binh cta bénh nhan ghép than c6
ki€u gen CYP3AS*1/*1 va CYP3A5*1/*3 thap han
bénh nhan cé ki€u gen CYP3A5*3/*3. Ty lé nong
do/lleu (C/D) tacrolimus trung binh clia bénh nhan cé
kicu gen CYP3A5*1/*1, CYP3A5*1/*3 thdap han
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CYP3A5*3/*3. K&t luan: Tinh da hinh gen CYP3A5
anh hudng manh dén liéu tacrolimus. Nhitng bénh
nhan bi€u hién CYP3A5 can liéu tacrolimus trung binh
cao haon benh nhan khong bleu hién (CYP3A5*3/*3),
trong khi nong do va ty 1& nong do trén lidu (C/D)
tacrolimus trung binh thdp hon & ndm dau tién sau
ghép than. Tua’ khoa: Da hinh gen CYP3A5, ghép
than, tacrolimus.

SUMMARY

INFLUENCE OF CYP3A5 GENE POLYMORPHISM
ON TACROLIMUS PHARMACOKINETICS IN
PATIENTS IN THE FIRST YEAR AFTER KIDNEY

TRANSPLANTATION AT 103 MILITARY HOSPITAL

Objective: To evaluate the impact of CYP3A5
gene polymorphisms on the pharmacokinetics of
tacrolimus in the first year after kidney
transplantation. Subjects and methods:
Retrospective study combined with prospective
longitudinal follow-up, surveying 95 kidney transplant
patients at Military Hospital 103 from March 2020 to
March 2023, collecting information on tacrolimus
dosage, CYP3A5 gene polymorphism test, tacrolimus
trough concentration quantification. Result: Patients
with the CYP3A5*1/*1 and CYP3A5*1/*3 genotypes
received a higher mean dose of tacrolimus than
patients with the CYP3A5*3/*3 genotype. Mean
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tacrolimus trough concentrations in renal transplant
patients with CYP3A5*1/*1 and CYP3A5*1/*3
genotypes were lower than in patients with the
CYP3A5*3/*3 genotype. The mean tacrolimus
concentration/dose (C/D) ratio for patients with
CYP3A5*1/*1, CYP3A5*1/*3 genotypes was lower
than CYP3A5*3/*3. Conclusion: CYP3A5 gene
polymorphisms strongly influence tacrolimus dose.
Patients expressing CYP3A5 required a higher median
tacrolimus dose than nonexpressing patients
(CYP3A5*3/%*3), while median tacrolimus
concentrations and concentration-to-dose (C/D) ratios

were lower in five patients. first after kidney
transplant. Keywords: CYP3A5 genetic
polymorphisms, Kidney transplant, tacrolimus.

I. DAT VAN DE

Thudc Urc ché calcineurin Tacrolimus la thu6c
(c ché mién dich dugc sir dung phd bién nhéat
hién nay tai cac trung tdm ghép than. Mac du
dugc sir dung thudng xuyén nhung diéu quan
trong la phai dat dugc nong do day (CO) toi uu
sdm va duy tri dn dinh. Thubc cd dai diéu tri hep
va co su khac biét I6n vé dugc dong hoc gila
Cac ca thé liéu diéu tri thdp sé lam tdng nguy cd
dao thai than ghép, trong khi liéu cao qua muc
sé gay doc cho than [1].

Isoenzym Cytochrome P450 (CYP) 3A5 dugc
xac dinh 13 enzym chinh chiu trdch nhiém chuyén
héa Tacrolimus. Tinh da hinh gen CYP3A5
(rs776746; 6986A>G) dan dén su thay d6i hoat
ddng trao ddi chat cla protein CYP3A5 ma cudi
cung anh hudng dén nong do Tacrolimus. Alen
tham chi€u CYP3A5-A (con dugc goi la *1) ma
hda protein CYP3A5 chiic ndng. Cac cd nhan
mang ki€u gen CYP3A5 déng hop tr AA (¥1/*1)
hodc di hgp tir AG (*¥1/*3) biéu hién chuyén hda
nhanh Tacrolimus. C& hai ki€u gen AA va AG
dudc goi la la nhitng ngudi bi€u hién gen
CYP3A5. Kiéu gen GG (*3/*3) dong hop tir ¢
protein CYP3A5 cho thdy chuyén hdéa Tacrolimus
kém, do d6 con dudgc goi la khéng biéu hién gen
CYP3A5. Cac nghién clu trudc day cho thdy
chiing toc dong vai tro trong tac dong tdi cac
bién thé& di truyén, trong khi dé dugc déng hoc
clia Tacrolimus cd thé thay ddi tuy theo su’ hién
dién cla cac da hinh gen CYP3A5 [2].

Turolo va cong su. (2010) da thuc hién mot
nghién cru & thanh thi€u nién dugc ghép than
va phat hién ra rang nhiing nguGi mang alen
CYP3A5*1 (bi€u hién CYP3A5) can liéu
Tacrolimus cao hon 1,5 [an so v8i ngudi khong
bi€u hién CYP3A5 [3].

Lieu khdi dau cla tacrolimus chu yéu dua
theo khuyén cdo clia cac trung tam ghép tang
I6n trén thé gidi tur 0,1 mg/kg/ngay dén 0,15
mg/kg/ngay [4].
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Vi vay chdng t6i thuc hién nghién cltu nay
nhdm khao sat tan sudt da hinh gen CYP3AS5,
danh gia anh hudng cla tinh da hinh gen
CYP3A5 d6i véi dugc dong hoc Tacrolimus bdng
cach danh gid cac yéu to liéu lugng, néng do
day tacrolimus (CO0) va ty & n6ng do trén liéu
(C0/D) nham theo ddi va duy tri liéu lugng thudc
Tacrolimus t6i vu cho bénh nhan ndm dau sau
ghép than tai Bénh vién Quan y 103.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

Poi tuegng nghién ciru: Nghién cliiu dugc
thuc hién trén 95 bénh nhan ghép than tir ngudi
cho sGng tai Bénh vién Quan y 103 tr thang
3/2020 dén 3/2023.

Tiéu chudn chon: Ca nam va nit gii dugc
ghép than tai Bénh vién Quan y 103, h6 sd bénh
an dudgc ghi chép day du. Co tinh trang toan
than t6t, bénh nhan dong y tham gia nghién
clru. Tiéu chuén loai trir: mdc cac bénh ly ac
tinh, cap tinh, man tinh nang de doa tinh mang,
khong dudc theo doi day da, khong hgp tac
nghién clru.

Phuong phap nghién ciru: Nghién cru hoi
clru két hgp tién clru theo di doc. B

- Chi tiéu nghién ctu: Tudi, gidi, mau mau
thu thap dugc bang kit tach chiét DNA tir mau
toan phan Gene All Exgene Blood SV Mini (Gene
All, Han Qudc) theo hudng dan cua nha san
xuat, sau do xac dinh da hinh gen CYP3A5
(rs776746, 6986A >G) bang k§ thudt PCR-RFLP
co gidi trinh tu gen d€ so sanh ddi chiéu, dinh
lugng néng d6 day day tacrolimus trong mau
theo nguyén ly mién dich hda phat quang trén
may Architect Abbot Hoa Ky, xac dinh liéu lugng,
ti 1& nbng d0 trén liéu tacrolimus tai cac thdi
diém ngay th(r nhat sau ghép (T0), 1 thang (T1),
3 thang (T3), 6 thang (T6), 12 thang (T12).
Cong thirc tinh ti 1€ nGng do/liéu: CO/D=No6ng do
day tacrolimus (ng/ml)/liéu (mg).

Xt ly s6 liéu: thu thdp dugc bang cac thuat
toan thong ké y hoc theo chuong trinh Excel
2010 va SPSS version 22.0, so sanh trung binh
cla cac nhém déc lap bang phép toan Mann
Whitney U test va Kruskal Wallis test dGi véi bi€én
s& khéng tudn theo phan phéi chudn. Su khac
biét cd y nghia thong ké khi p < 0,05.

Ill. KET QUA NGHIEN cUU

Péc diém chung cua bénh nhan nghién ciru

Bang 1. Phdn bé BN theo nhom tudi
gidi (n=95)

Nhom tudi |56 lugng (n)[Ty 1€ (%)
<30 tudi _ 19 20,0
30 dén< 40 tuoi 38 40,0
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40 dén < 50 tudi 26 27,4
50 dén < 60 tudi 8 8,4
> 60 tuoi 4 4,2
Tudi trung binh(X£SD) 38,27 + 10,06
Nam 68,4%
NI 31,6%

Bénh nhan ghép than cé tudi trung binh la
38,27, phan bd theo nhém tudi khéng dong déu,
cao nhat & nhdm tudi 30 - 40 (35,5%), Ira tudi
> 60 chiém ty |é thap nhat (4,2%). Bénh nhan
nhan than chd yéu la nam gigi chiém 68,4%,
gap han 2 [an nir gidi (31,6%).

3.2. Mdi lién quan giira kiéu gen
CYP3AS5 véi dugc dong hoc tacrolimus

Bang 2. Ti Ié kiéu gen CYP3A5 & bénh
nhan ghép thin (n=95)

. S6bénh | Tilé

Gen Kiéu gen nhan (n) | (%)
41 9 9,5

CYP3AS *15*3 41 43 1
(6986 A>G) :

¥3/%3 45 47.4

Nhan xét: Ty 1€ bénh nhan ghép than mang
ki€u gen CYP3A5 *1/*3 va CYP3A5 *3/*3 Ia chu
yéu, chiém ty |é tuong Ung la 43,1% va 47,4%.
Chi ¢4 9 bénh nhan mang gen ki€u dai CYP3A5
*1/*1 chiém 9,5%.

75 7.16 7 7.11
Ligu 0.84

tacrolimus - ol 605 707 ——
(ng/fkg/ng 6.3 ) g 6.61
ay) 6 591
5.5 588 5.05
: 4.86
5 4.64
44
4.5
4
TO Ti T3 T6 T2
—*1/1 *1/%3 *3%3

Biéu db 1. Duoc déng hoc liéu Tacrolimus
trung binh theo kiéu gen
Théi diém ngay th( nhat sau ghép than, liéu
tacrolimus trung binh clia bénh nhan ¢ kiéu gen
CYP3A5*1/*1, CYP3A5*1/*3 va CYP3A5*3/*3 [an
lugt la 5,88 mg; 6,07 mg va 5,91 mg. Cac thdi
diém con lai liéu tacrolimus trung binh ca thé mang
ki€u gen CYP3A5*1/*1 va CYP3A5*1/*3 lubn cao
hon ki€u gen CYP3A5*3/*3,

11

" 10.1
Noéng

a6 10
tacroli 8.9
mus 8.1 78 7.9
(ng/ml) 8 7.5
7.1 6.6
5.7 : 5
6 65 S~ 6
59
5 42
4 4
TO T1 T3 6 T12

— ] ] *1/%3 *3 /43

Biéu db 2. Duoc déng hoc néng dé

Tacrolimus trung binh theo kiéu gen
Nong d0 day tacrolimus trung binh cla
nhitng bénh nhan ki€u gen CYP3A5*1/*1,
CYP3A5*1/*3 lubén thdp hon bénh nhan cd kiéu
gen CYP3A5*3/*3. Dén thang th& 12, n6ng do
day tacrolimus trung binh cta bénh nhan & ca 3
kifu gen CYP3A5*1/*1, CYP3A5*1/*3 va
CYP3A5*3/*3 gan tudng dudng nhau lan lugt la
5,9 ng/ml; 6,5 ng/ml va 6,6 ng/ml.
Ty l& néng 21
do/liéu 1.85

" 1.9
tacrolimus 1.7

(ng/ml/mg) 1.7
s 1.44 1.47
1.3
1.1 1
0.9 0.78
0.7 0.72 0.86

Biéu dé 3. Duoc déng hoc ti Ié C/D
Tacrolimus theo kiéu gen
Ty 1€ nbng do/lieu (C/D) tacrolimus trung
binh cia bénh nhadn ghép thdn c6 ki€u gen

CYP3A5*1/*1, CYP3A5:*1/*3 lubn nhd han
nhirng bénh nhan co kiéu gen CYP3A5*3/*3,
IV. BAN LUAN

4.1. Pic diém cua ddi tugng nghién
clru. Theo Bang 1. Dd tudi trung binh clia nhém
bénh nhan nghién ciu la 38,27 + 10,06. Pa s6
bénh nhan Ira tudi 30-40 (40%), nhom tudi 40-
50 chiém 27,4%, trén 60 tudi cé 4 trudng hop
(4,2%). Két qua nay tudng tu két qua trong
nghién cltu ctia X Luo va céng su (2016), tudi
trung binh clia 101 bénh nhan ghép than ngudi
Trung Qudc trong khao sat la 37,4 + 9,9 [5].

Trong nghién cfu cla chdng t6i, bénh nhan
nam gidi ghép than chiém da s6 véi ty 1€
nam/nif [an lugt lan luct 1a 68,4% va 31,6%. Két
qua nay tuong dong véi két qua cla tac gia
Barbora Kostalova nghién c(fu 243 bénh nhéan
ghép than tai Cong hoa Séc (2022), ty 1€ nam/nir
3 67,9/32,1 [6].

4.2. Pic diém ty 1é kiéu gen. Bang 2.
Trong s6 95 bénh nhan nghién cltu cla ching
t6i, ty 1& bénh nhan mang gen CYP3A*1/*3,
CYP3A*3/*3 tuong (ng lan lugt la 41(43,1%) va
45 (47,4%), trong khi chi c6 9 (9,5%) bénh
nhan mang ki€u gen déng hgp tir ki€u dai
CYP3A*1/*¥1. Tan s8 bién th& alen ki€u dai
CYP3A*1 dugc xac dinh la 31,1%, tan s6 bién
thé alen CYP3A*3 1a 69,9%. Theo tac gia Cristina
Rodriguez-Antona va cong su' (2022), tan s6 alen
CYP3A5*3 cao nhdt & ngudi chdu Au va thap
nhat ¢ ngudi My goc Phi va ngugi chau Phi can
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Sahara, ty 1€ [an lugt la 92%, 32% va 24%. Tan
sudt CYP3A5*3 & ngudi chau A (67-75%) hay
ngudi La tinh (77%) va ngudi vung can dong
(84%) [7].

4.3. Dic diém liéu Tacrolimus sau ghép.
Cac da hinh di truyén trong d6 c6 gen CYP3A4,
CYP3A5 ddng vai tro quan trong trong su’ bién
déi dugc ddng hoc cua tacrolimus. Nhiéu nghién
clu da chi ra réng nhitng cd thé biéu hién
CYP3A5 (CYP3A5*1/*1, CYP3A5*1/*3) can liéu
tacrolimus trung binh cao han va nong do day
Tacrolimus thdp hon so véi nhitng ca thé khdng
bi€u hién CYP3A5 (CYP3A5*3/*3)

Biéu do 1. O thdi diém sau ghép ngay thir
nhat liéu tacrolimus trung binh theo ki€éu gen
CYP3A5*1/*1, CYP3A5*1/*3 va CYP3A5*3/*3
[an luct la 5,88 mg/ngay; 6,07 mg/ngay va 5,91
mg/ngay Ngay th{r nhat sau ghep, bénh nhéan
van dang dung liéu tiéu chudn nén liéu lugng
tacrolimus gu.ra cac ca thé khdng cé su chénh
léch 16n. O cac thdi diém tiép theo ca thé biéu
hién CYP3A5 can liéu tacrolimus trung binh cao
hon so v6i thdi diém ngay sau ghép, liéu dao
dong tir 6,61 mg/ngay dén 7,16 mg/ngay. Trong
khi d6 cac ca thé khdng bi€u hién CYP3AS5 dlng
liu giam dan, dén thang th& 12 vdi liéu trung
binh 4,4 mg/ngay. K&t qua nghién clu cla
chdng t6i phu hgp mot s6 tac gid nhu: tac gia
Liang Li va cong su khi nghién cru bénh nhan
ghép than ngugi Trung Qudc trong thgi gian 3
nam t&r 1/2007 dén 5/2010 thdy rdng liéu
tacrolimus trung binh & nhitng bénh nhan co
kifu gen CYP3A5*1/*3 (9,35+2,86 mg/ngay)
hoac CYP3A5*1/*1 (10,68+3,49 mg/ngay) cao
hon so va&i nhitng bénh nhadn cd kiéu gen
CYP3A5*3/%*3 (5,79+2,16 mg/ngay) [8].

4.3. Pic diém vé nong doé Tacrolimus.
Biéu d6 2. Ngay dau tién sau ghép ndng do day
tacrolimus trung binh cta bénh nhan kiéu gen
CYP3A5*3/*3 (8,1 ng/ml) cao gdp 2 lan nong do
day tacrolimus trung binh cla bénh nhan kiéu
gen CYP3A5*1/*3 (4,2 ng/ml) hay CYP3A5*1/*1
(4 ng/ml). Céc thdi diém ti€p theo ndng do day
tacrolimus trung binh clia ki€u gen CYP3A5*3/*3
van luén duy tri cao hon so vdi bénh nhan co
ki€u gen CYP3A5*1/*3 hay CYP3A5*1/*1, dén
thang th(r 12 néng d6 day tacrolimus trung binh
cla bénh nhdn mang kiéu gen CYP3A5*3/*3;
CYP3A5*1/*3 va CYP3A5*1/*1 tudgng Ung lan
luot 1a 6,6 ng/ml, 6,5 ng/ml va 5,9 ng/ml. Két
quéa clia ching téi & thdi diém 12 thang phu hop
vGi nghién clfu clia tac gia In-Wha Kim bdo céo
ndng dd tacrolimus trung binh cla cac ki€u gen
CYP3A5*3/*3; CYP3A5*1/*3 va CYP3A5*1/*1
tuagng Ung lan lugt la 7,52 ng/ml; 6,89 ng/ml va
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6,83 ng/ml [9].

4.4. Pic diém C/D Tacrolimus tai cac
thoi diém sau ghép. Biéu do 3. Thé hién ty I&
nong doé trén liéu (C/D) tacrolimus trung binh cta
bénh nhan mang kiéu gen CYP3A5*3/*3 § tat ca
cac thdi diém déu cao hon bénh nhan mang ki€u
gen CYP3A5*1/*1 va CYP3A5*1/*3. O thoi diém
ngay thdr nhat sau ghép ty 1€ C/D tacrolimus trung
binh clia bénh nhan cé ki€u gen CYP3A5*3/*3
(1,44) cao gap 2 lan so vdi nhitng bénh nhan
mang kiéu gen CYP3A5*1/*1  (0,85) hay
CYP3A5*1/*3 (0,72). Ty Ié nong do/liéu (C/D)
tacrolimus trung binh cla bénh nhan mang ki€u
gen CYP3A5*3/*3 dat cao nhat & thang th(r nhat
(2,2) sau d6 giam dan & cac thdi diém tiép theo,
dén thang th& 12 ty 1€ C/D trung binh la 1,47.
Nhiing bénh nhdn mang ki€u gen CYP3A5*1/*1,
CYP3A5*1/*3 ¢ ty Ié C/D tacrolimus trung binh it
dao déng gilta cac thdi di€ém sau ghép. Dén thang
thir 12 ty 1é C/D trung binh tacrolimus ctia nhitng
bénh nhdn mang ki€u gen CYP3A5*1/*1 va
CYP3A5*1/*3 [an lugt la 1 va 0,88.

Két qua cua chung téi cling tuang dong vdi
tac gia Lekshmy Srinivas va céng su nghién ctu
ty 1€ C/D tacrolimus (ng/ml per mg/kg- khac
cach quy déi don vi trong nghlen cu’u) cla 156
bénh nhan ghép than ngerl An D0 ¢ 3 thai diém
ngay thr 6, thang th( 6 va thang thr 12. O thdi
diém ngay thr 6, C/D tacrolimus cla ki€u gen
CYP3A5*3/*3; CYP3A5*1/*3 va CYP3A5*1/*1
[an luct la 145.45 + 54.99; 77.1 + 38.43 va
66.46 = 36.09. Thang th& 6, C/D tacrolimus cua
kifu gen CYP3A5*3/*¥3; CYP3A5*1/*3 va
CYP3A5*1/*1 [an lugt la 163.06 £ 74.29; 107.38
+ 50.61 va 87.18 = 53.18. Thang th& 12, C/D
tacrolimus cla ki€u gen CYP3A5%*3/*3;
CYP3A5*1/*3 va CYP3A5*1/*1 tudng (ing 176.1
+ 64.65; 114.07 £ 57.21 va 62.38 £+ 33.75, p <
0,001 [10].

V. KET LUAN

Qua nghién ctu 95 bénh nhan ghép than &
ndm dau tién sau ghép, ching tdi thay tinh da
hinh gen CYP3A5 anh hudng r6 rét dén liéu
lugng, ndng d6 day tacrolimus. Nhifng bénh
nhan bi€u hién CYP3A5 can liéu Tacrolimus trung
binh cao hon bénh nhadn khdng bi€u hién
(CYP3A5%*3/*3), trong khi ndng do va ty I€ nong
do trén liéu (C/D) Tacrolimus trung binh thap
hon & nam dau tién sau ghép than.
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