i‘+l_l Vietnam Journal of Community Medicine, Vol. 66, Special Issue 22, 208-212

EVALUATION OF INTRA-PATIENT VARIABILITY IN TACROLIMUS
CONCENTRATIONS AMONG KIDNEY TRANSPLANT RECIPIENTS DURING
THE MAINTENANCE PHASE AT UNIVERSITY MEDICAL CENTER
HO CHI MINH CITY

Mai Thi Bich Chi™, Le Chi Cong', Huynh Ngoc Phuong Thao'?, Pham Thi Phuong’,
Nguyen Trung Ngan’, Trinh Thi Ngoc Ai®, Thai Huu Khoa?, Nguyen Thi Bang Suong'?

"University Medical Center, Ho Chi Minh City - 215 Hong Bang, Cho Lon Ward, Ho Chi Minh City, Vietnam
2University of Medicine and Pharmacy at Ho Chi Minh City - 217 Hong Bang, Cho Lon Ward, Ho Chi Minh City, Vietnam
3Pham Ngoc Thach University of Medicine - 02 Duong Quang Trung, Hoa Hung Ward, Ho Chi Minh City, Vietham

Received: 08/09/2025
Revised: 25/09/2025; Accepted: 21/10/2025

ABSTRACT

Objective: To determine the intra-patient variability (IPV%) of tacrolimus trough
concentrations in kidney transplant recipients and to assess its correlation with renal
function at four post-transplant periods: 0-6 months, 6-12 months, 12-24 months, and
>24 months.

Subjects and Methods: A cross-sectional study was conducted on 109 kidney transplant
recipients followed at the Nephrology-Dialysis Outpatient Clinic, University Medical
Center Ho Chi Minh City, from 2020 to 2024.

Results: The 109 kidney transplant recipients had a mean age of 43.3 = 10.9 years, 63.3%
were male. The mean follow-up duration was 39 = 15.5 months. The rate of achieving the
recommended tacrolimus level was 77.1% within the first 6 months and 75.2% from 12
months onward. The IPV% primarily fluctuated between 20% and 25% across all four
follow-up periods, with the highest IPV% observed being 50%. Beyond 12 months
post-transplant, a strong inverse correlation was observerd between IPV% and estimated
glomerular filtration rate (eGFR), with r =-0.7 (p < 0.05).

Conclusion: The IPV% of tacrolimus concentrations in kidney transplant recipients
primarily ranged between 20% and 25% across all follow-up periods. A significant inverse
correlation was found between IPV% and eGFR from 12 months post-transplant onward.
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TOM TAT
Muc tiéu: Xac dinh do bién thién ndi ca thé clia nong dé tacrolimus & BN ghép than (IPV%)

va méi tuong quan gitra IPV% vdi chirc nang than sau ghép tai 4 giai doan 0-6 thang; 6 — 12
thang; 12 — 24 thang; > 24 thang.

Pai twgng va phuong phap: Nghién ctiru mé ta cit ngang109 BN hau ghép than tir 2020 -
2024 dang theo doi diéu trj tai phong kham Noi than — Than nhan tao.

Két qua: 109 BN ghép than c6 do tubi la 43,3 = 10,9; ty & nam |a 63,3%; thdi gian theo doi
trung binh la 39 = 15,5 thang. Ty l& dat nong do khuyén cdo trong 6 thang dau la 77,1%;
tlr 12 thang trg [€n (& 75,2%. IPV% dao dong chu yéu & murc 20-25% & ca 4 giai doan theo
doi; gia tri IPV% cao nhat la 50%. O giai doan sau 12 thang, chi s6 IPV% c6 mai tuang quan
nghich, mic do chat ché vdi do loc cau than eGFR vdir =-0,7 (p < 0,05).

Két luan: Do bién thién ndi ca thé & BN ghép than dao déng chui yéu trong khodng 20-25%
& ¢4 4 giai doan theo d6i. Cé méi tuang quan nghich vdir =-0,7 (p < 0,05) gitra IPV% va do
loc cau than eGFR tir sau 12 thang ghép than.

Tir khéa: Ghép than, bién thién ndi c4 thé, ndong do tacrolimus.

1. DAT VAN BE

S6 lwgng BN ghép than ngay cang tang, dén nay trén
thé gidi co khoang 80.000 ca ghép than tir ngudi hién
s6ng hay da chét [1]. Tacrolimus hién dugc sir dung
dau tay trong phac dd 'c ch& mién dich sau ghép
tang, theo khuyé&n cdo clia cac hudng dan quéc té
nhu KDIGO, EAU, EASL [1],[2]. Dac diém cua tacro-
limus & bién thién dugc dong hoc phurc tap, khoang
diéu tri hep va cé xu huéng gay doc khac nhau lén
tirng déi tuong cé thé. Do do, viéc theo ddi ndng do
thuéc va danh gia do bién thién ndi ca thé IPV% cho
tirng BN L& rat can thiét dé nang cao chat lugng diéu
tri.

2. POI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Thiét ké nghién clru

M6 t4 ct ngang c6 phan tich.

*Tac gia lién hé

2.2. Dia diém va thoi gian nghién ciru: Phong kham
Noithan-Than Nhan Taotrongthdigian2020-2024.

2.3. D4i twgng nghién ctru: Ngudi bénh dang theo
do6i hau ghép than giai doan duy tri tai Bénh vién Dai
hoc Y Dugc Thanh phé H6 Chi Minh.

- Tiéu chi chon mau:

+ BN srdung phac d6 thudc tc ch& mién dich c6
tacrolimus dang bao ché dung 2 lan/ngay (Prograf
hoac Advagraf);

+ BN thuc hién xét nghiém dinh lugng nong do
day tacrolimus (= 15 phut so véi thdi diém udng ligu
tiép theo vao budi sang) bang cung mot ky thuat xét
nghiém;

+ BN tai kham dinh ky dung hen va theo doéi hau
ghép trén 6 thang;
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-Tiéu chiloai trir: BN c¢6 nhiém trung c4p tinh: nhiém
trung huyét, nhiém trung tiéu tai thdi diém khao sat
nghién ctu

2.4. C& mau: Ap dung cong thic udc luong mot
ty L& v3i d6 chinh xac tuyét doi. Ty & bénh nhén co
nong dé CO dat khuyén céo la 62,1% theo tac gia
Keovithoun Viboun (2023) [3].

p(1-p)

Véi sai lam loai 1 (a) = 0,05; sai s6 uwdc tinh (d) = 0,1

Udc tinh ty 18 m&t mau la 10% => ¢& mau t6i thidu
la 103 bénh

Trong pham vi nghién cltu nay, chung t6i thuc hién
phan tich 109 bénh nhan.

2.5. Phuong phap xét nghiém: Dinh lugng néng do
tacrolimus trén Roche Cobas E801 tai Khoa Xét ng-
hiém, BénhviénDaihocY dugc TP. H6 Chi Minh, don
vi tinh: ng/mL

D6 bién thién ndi ca thé cua ndng do tacrolimus
dugc tinh theo cong thirc

X1 — X1) + (Xqp — Xz) + - + Xy — X
( TB 1) ( TB Z) ( TB ")x100

IPV(%) = —
TB

Trong do XTB & gia tri trung binh nong do day CO cua
tacrolimus do dugc trén BN trong suét thdi gian theo
doi sau ghép.

Xn la ndng dé day CO clia Tacrolimus th n do dugc
trén BN.

2.6. Xt ly va phan tich s6 liéu: Nhap liéu béng Excel
va phantichthdngké bang SPSS 27.0.1; sukhac biét
c6 y nghia thong ké vdi p < 0,05

2.7. Pao dirc nghién ctru: Nghién ciu dugc phé
duyét ciia H6i dong Pao dirc trong nghién cru Y sinh
hoc co sdtheo s6 31/GCN-HPDD ngay 14/03/2025.

3. KET QUA

3.1. Pac diém chung ctia nhém dadi twong nghién
clru

Nghién clru khao sat 109 BN hau ghép than; 63,3%
nam va 36,7% n(r; thdi gian theo doi trung binh sau
ghép la 39 £ 15,5 thang; BN thuc hién ghép tai cac
trung tam BV DHYD (38,5%); BV TW Hué (28,4%); BV
108 (12,8%) va trung tam khac (20,2%).

Bang 1. Pac diém phan bd nhém tudi
clia nhém nghién cru (n=109)

Nhém tudi N Ty 1& (%)
<30 8 7,3
30-60 89 81,7
=60 12 11,0
Tudi trung binh (nam) 43,3+10,9

3.2. Pac diém ndng dd tacrolimus & nhém nghién cru (n = 109)

Bang 2. BPac diém ndng do tacrolimus theo ngudng khuyén céo & cac giai doan

0-6 thang 6-12 thang 12-24 thang >24 thang
Néng dé (ng/mL)
n % n % n % n %
<10 21 19,3 50 45,9 82 75,2 68 62,4
10-15 84 77,1 59 54,1 27 24,8 41 37,6
>15 4 3,7 0 0 0 0 0 0
Trung binh 10,9+3,8 8,5+1,9 6,8+1,2 5,6+0,8
max - min 18,8-6,0 14,5-4,3 10,0-3,5 6,9-1,8
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3.3. Dac diém bién thién ndong dd tacrolimus & nhém nghién ciu (n = 109)

Biéu db phan tan IPV%

°

35
30
25
20
15
10

5

.

W o-6thang [l 6-12thang [l 12-24thang [l > 24 thang

Biéu dd 3.Dac diém phan tan IPV% & c4c giai doan nghién ciru

3.4. Méi tuang quan giira IPV% va dé loc cau thdn & nhém nghién ciru

Bang 4. Méi twong quan gitra IPV% va eGFR & cac giai doan nghién ctru

0-6 thang 6-12 thang 12-24 thang >24 thang
eGFR (mL/p/1,73m?)
r p r p r p* r p**
0,0 0,9 -0,2 0,2 -0,7 0,02 -0,7 0,005

*/**: tuong quan pearson

4. BAN LUAN

Khao sat 109 BN ghép than cho thdy nam gigi chiém
uwu thé (63,3%), két qua nay phu hgp vai nhiéu béo
cdo trong va ngoai nudc cho thay ty & mac bénh
than man tinh giai doan cuéi & nam gidi cao haon do
lién quan dén cac yéu té nguy co nhu tdng huyét
ap, bénh ly tim mach va 18i séng [1],[2]. Tudi trung
binh ctia nhém bénh la 43,3 = 10,9; trong dé 81,7%
BN nam trong nhém tudi tir 30 - 60. Su phan bé nay
phan anh xu hudng uu tién ghép cho nhém BN trong
dd tudi lao dong — xuat phat tir chinh sach y té, kha
nang dap ung diéu tri va tién luong ghép [2],[4]. Thai
gian theo doi trung binh sau ghép la 39 = 15,5 thang,
cho phép danh gia dugc cac bién cé trung — dai han
lién quan dén diéu trj i'c ch& mién dich va chitc ndng
than ghép.

DPéc diém cla tacrolimus la khoang diéu tri hep va
bién thién dugc dong hoc phirc tap, vi vay viéc duy
tri ndng doé thudc trong ngudng khuyén céo la yéu to
quyét dinh hiéu qua diéu tri clng nhu phong nglra
doc tinh va thai ghép. K&t qua nghién cltu cho thay
noéng do tacrolimus gidm dan theo thdi gian: tir 10,9
* 3,8 ng/mL trong 6 thang dau xuéng 5,6 = 0,8 ng/
mL sau 24 thang, phu hgp vdi muc tiéu diéu tri dugc
khuyé&n cdo bdi KDIGO 2009 va cac hudng dan qudc
té khac [1],[5]. V& ty l& dat ngudng khuyén céo (10—
15 ng/mL trong 0-12 thang va 5-10 ng/mL sau dd),
két qua cho thay tir 0-6 thang dau, c6 77,1% BN dat
noéng do trong ngudng khuyén céo; tir 6-12 thang, ty
L& nay giam con 54,1%; tlr 12 thang trd di, da s6 BN

dat ndbng do < 10ng/mL. K&t qua nay tuong dong vdi
tac gia Keovithoun tai Bénh vién Quan Y 103 véi ty
& BN dat ndng d6 trong ngudng khuyén cédo & thang
thir121a62,1% [3]. Tuy nhién c6 su khac biét tac gia
Nguyén Thi Quyén trén 57 BN ghép gan nam 2021
la 40% [6]. Bén canh do, mot ty L& khong nho BN cé
noéng do vugt ngudng & giai doan mudn (> 20% sau
12 thang) cho thdy nguy co khéng kiém soat tét hiéu
qua trc ch& mién dich vé lau dai. Nguyén nhan cé thé
do suthay d6i dugc dong hoc cé nhan hodc thay déi
lidu thudc do cac van dé thai ghép mudn, diéu nay
cho thay can cai thién chién lvgc theo déi nong dé
thuSc dé dam bao hiéu qua didu tri lau dai[2],[5],[7].
bang chuy, khong c6 BN nao vugt ngudng >15 ng/
mL sau 6 thang, phan dnh xu huéng ldm sang hién
nay la tranh duy tri ndng dé cao kéo dai gy doc tinh
cho BN.

Bién thién ndi céa thé (Intrapatient Variability — IPV%)
la chi s6 phan dnh muc dd dao dong néng dd thudc
& céc thoi diém do clia cung mot BN trong qué trinh
diéu tri. IPV% cao c6 thé lién quan dén tuan thua
diéu tri kém, thay ddi dugc déng hoc, hoac tuong
tac thudc - va dugc xem la yéu t6 du bao két cuc
x&u cho than ghép [4],[5]. Biéu dd 3.3 cho thdy phéan
b& IPV% kha rong & ca 4 giai doan, vdi gia tri trung vi
nam khoang 20-25%, va c6 cac gia tri cao gan 50%
cho thdy mét nhém BN c6 nguy co cao — ¢6 thé la
do kém tuan tha, thay ddi hdp thu hodc cé tuong tac
thuéc chua dugc kiém soat. B&n canh dé, do phéan
tan tang nhe & cac giai doan mudn (12-24 thang
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va >24 thang), cho thdy su méat 6n dinh néng dé
tacrolimus sau thoi gian dai theo do6i. So vdi cac
nghién ctu khéac, Van Anh et al. (2020) ghi nhan rang
IPV% > 30% c6 lién quan dén tén thuong mé théan
ghép man tinh tién trién nhanh hon va nguy co mét
ghép cao hon [2]. Shuker (2016) cling xac dinh rang
IPV% la yéu t4 tién lugng doc lap clia giam eGFR va
mat ghép, khuyén nghi gir IPV < 25% la muc tiéu an
toan trong theo do6i ldm sang [8].

Phan tich hé s tuong quan cho thay trong 6 thang
dau, khong ghi nhan méi tuong quan gitra IPV% va
eGFR; & giai doan 6-12 thang, xuat hién tuong quan
nghich nhe (r = -0,2; p = 0,2), nhung khdong cé y
nghia théng ké. Tirthang 12 trd di, co méitwong quan
nghich rd rét c6 nghia théng ké véir =-0,7 (p <0,05).
DPiéu nay cho thay rang do bién thién l&n co lién
quan chat ché vdi viéc giam chirc nang than ghép &
giai doan trung — dai han. Trong giai doan sém, anh
hudng nay chua ré rét cé thé do tdc dong con nhod
va chua tich LGy du lau. So véi cac nghién clu khac
trén thé gidi, Shuker (2016) ghi nhan rang mbi 10%
tang IPV% lam tang nguy co gidm eGFR va mat ghép
s&m, dac biét sau nam dau tién hau ghép [8]. Tai Viét
Nam, nghién cttu ctia Nguy&n Thi Quyén (2023) cling
ghi nhan BN ghép gan c6 IPV% dao déng tuong doi
&n, tr 3,5% dén 105,4%; phan tich hoi quy tuyén
tinh cho thay ure huyét thanh & yéu t6 anh hudng
déang ké dén ndng doé day CO (B = 0,453; p <0,001)
[6]. Tom lai, két quéa cho thay IPV% cao la yéu t6 nguy
cO rd rang cho sy suy gidm chirc ndng than ghép vé
lau dai.

5. KET LUAN

D6 bién thién ndi c4 thé (IPV%) dao déng cha yéu
trong khoang 20-25% & ca 4 giai doan theo doi, vd&i
mot sé BN ¢6 IPV% vuot qua 40-50%. Cé méi tuong
quan nghich, mirc do chat ché gitra IPV% va dé loc
cau than (eGFR) tir sau 12 thang ghép than véi hé s6
tuwong quanr=-0,7 (p< 0,05)

6. KIEN NGHI|

Can theo ddi ndng dé tacrolimus dinh ky, dac biét
sau 12 thang hau ghép dé phat hién sém bién thién
nong do bat thuong. Nén ap dung chi sé IPV% nhu
mot cong cu bd sung trong danh gia tuan tha va tién
lugng chirc nang than ghép.
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7.LO1 CAM ON

Nhém nghién clu tran trong cdm on Bénh vién Dai
hoc Y Dugc TP. H6 Chi Minh da hd trg kinh phi dé
ching t6éi thuc hién nghién cu nay.

8. NGUON TAI TRO’

Nghién ctru nhan dugc kinh phi tai trg tr Bénh vién
Pai hoc Y Dugc TP. H6 Chi Minh theo Hgp dong
nghién ctru sé 189/2024/HD-PHYD.
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