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Toém tit

Muc tiéu: Phan tich dic diém tai luong cta virus BK (BKV) trong mau, nudc
tiéu va gid tri cua tai luong virus trong tién dodn bénh than lién quan dén BKV &
bénh nhan (BN) sau ghép than. Phuwong phdp nghién citu: Nghién ciru tién ctiru mo
ta cat ngang khong ddi chimg dugc thuc hién trén 360 BN duoc ghép than va theo
doi tai Bénh vién Quan y 103 va Bénh vién Trung wong Quéan do6i 108. Cac mau
mau va nudc tiéu duoc thu thap dé do tai luong BKV bang phuong phap Realtime-
PCR. Nhimg BN c¢6 chi dinh sinh thiét than ghép dugc thuc hién theo quy trinh.
Két qua: Ty 1& nhiém BKV 1a 56,7%, trong d6 11/360 (3,1%) BN ¢6 bénh than lién
quan dén BKV. Ty 1& nhiém BKV gip nhiéu nhat trong khoang 3 - 6 thang va
thip nhat > 12 thang sau ghép. Tai luong cua BKV trong mau trén ngudng 1,3 x
10* copies/mL va trong nudc tiéu trén ngudng 1,5 x 10° copies/mL c6 gié tri tién
doan sy xuat hién ctia bénh than lién quan dén BKV ¢ BN sau ghép than véi do
nhay va d¢ dic hiéu lan luot 1a 81,8%, 87,1% va 90,9%, 67,9%. Tai luong BKV
trong mau co gia tri tién doan bénh than lién quan dén BKV tét hon so véi trong
nuée tiéu. Két ludn: Tai luong BKV c6 vai tro giup tién doan bénh than lién
quan dén BKV véi ngudng 1,3 x 10* copies/mL trong méu va 1,5 x 10° copies/mL
trong nudc tiéu.

Tw khéa: Realtime-PCR; Virus BK; Ghép than.
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ROLE OF BK VIRUS LOAD IN PREDICTING BK VIRUS-ASSOCIATED
NEPHROPATHY IN PATIENTS’ POST KIDNEY TRANSPLANTATION

Abstract

Objectives: To analyze the load characteristics of the BK virus in serum and
urine and its role in predicting BK virus-associated nephropathy in patients after
kidney transplantation. Methods: A prospective, cross-sectional, descriptive
uncontrolled study was conducted on 360 kidney transplant patients at Military
Hospital 103 and 108 Military Central Hospital. Realtime-PCR was used to
measure BK viral load in serum and urine samples. Patients with indications for
kidney transplant biopsy were performed according to the protocol. Results: The study
found that 56.7% of kidney transplant patients had BK virus infection, with 3.1%
developing BK virus-associated nephropathy. BK virus infection was most
prevalent between 3 - 6 months post-transplantation. A BK virus load in serum
exceeding 1.3 x 10* copies/mL predicted BK virus-associated nephropathy with 81.8%
sensitivity and 87.1% specificity. In urine, a BK virus load exceeding 1.5 x 10°
copies/mL predicted BK virus-associated nephropathy with 90.9% sensitivity and 67.9%
specificity. BK virus load in serum was a better predictor than in urine.
Conclusion: BK virus load plays a role in predicting BK virus-associated nephropathy
with a cut-off of 1.3 x 10%copies/mL in serum and 1.5 x 10° copies/mL in urine.

Keywords: Realtime-PCR; BK virus; Kidney transplantation.

bang k¥ thuit Realtime-PCR trong
mau hodc nude tiéu di duge cong nhan

PAT VAN DE

Virus BK thudc ho Polyomaviridae,
chi Polyomavirus 1a mét trong nhitng 12 €Ong cu c6 gia tri tién doan BKVN

nguyén nhan quan trong dan dén réi [2]. Bén nay, & nudc ta mdi chi c6 mot

loan chtic nang than ghép & BN sau
ghép than. Ty 1€ bénh than lién quan
dén virus BK (BK virus associated
Nephropathy: BKVN) khoang 1 - 10%
trong nam dau sau ghép than, trong do,
50% dan toi mat chic niang than ghép
néu khong dugc can thiép kip thoi [1].
Viéc theo doi, giam sat tai lugng BKV
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vai cong bé vé ca 1am sang nhiém
BKYV hoac khao sat trén nhom nho &
BN sau ghép than [3]. Chang t61 thuc
hién nghién ctru nay nham: Phdn tich
mét sé dac diém tdi lwong BKV trong
mdu, nwéc tiéu va danh gia vai tro cua
no trong tién doan bénh than lién quan
dén BKV ¢ BN sau ghép thn.
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POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong nghién ciru

360 BN sau ghép than dugc theo
ddi, diéu tri tai Bénh vién Quan y 103
va dong y tham gia nghién ciru.

Thoi gian nghién ctu: Tu thang
01/2020 - 12/2022.

2. Phwong phap nghién ciru

* Thiét ké nghién ciru: Nghién ciru
tién ctru, md ta cit ngang khong dbi
chung.

* Phuwong tién va héa chat chinh sir
dung: May Real-time PCR: Rotor-
Gene Q MDX (QIAGEN) - Malaysia;
Kit tich chiét DNA tr mau va nudc
tiéu Exgene™ Blood SV- Gene - All
(Han Qudc), mi sé6 GA-105-101.

* Thu thap dir liéu:

- Tach chiét DNA: 360 BN sg& dugc
ldy dong thoi cd miu mau va nudc
tiéu. Cac mau DNA cua virus s& duoc
tach chiét tir 200uL mau huyét twong
hodc nudc tiéu bang bo kit Exgene™
Blood SV- Gene - All theo quy trinh
ctia nha san xuat. DNA cubi cung duogc
rira, c6 dinh trong thé tich cubi cing la
54uL dung dich dém AE va duogc bao
quan & -80°C cho dén khi sir dung.

- Do tai lugng virus trong mau mau
va nudc tiéu: St dung phuong phéap
PCR-Reatime dugc thuc hién trén hé
théng Rotor-Gene Q MDX (QIAGEN)
(Malaysia) tai phong vi sinh va cac

mam bénh sinh hoc thudc Vién nghién
cuu Y Duoc hoc Quan su, Hoc vién
Quan y. Tai lugng BKV dugc biéu thi
bang s6 copy BKV/mL nudc tiéu hodc
huyét tuong. Gidi han thip nhat dé
phat hién tai lugng BKV tai trung tam
la 250 copies/mL.

- Sinh thiét than ghép: Tat ca céac
BN c¢6 rdi loan chirc ning than ghép
cap tinh (creatinine mau > 25% so voi
mirc nén ban dau). Chan doan BKVN
khi c6 ton thuong viém ong, k& than véi
sy xudt hién cua dau 4n SV40 (+) trén
tiéu ban nhuém hoa mé mién dich.

* Phdn tich sé liéu: Bang phin mém
SPSS 22.0 cta IBM.

M6 ta dit liéu: Bién so dinh tinh
trinh bay dudi dang tdn suét va ty 18
phan trim; bién sb dinh luong trinh
bay dudi dang trung binh va dd léch
chuén (v6i bién sb tudn theo luat phan
phéi chuan) hoic trung vi va khoang ttr
phan vi (v6i bién s6 khong tudn theo
luat phan phdi chuan); phan tich da
bién bang mé hinh hdi quy logistic.
Tim twong quan don bién (r don bién)
gitra hai bién bang twong quan Spearman.

3. Dao dirc nghién ciru

Nghién ctru da dugc thong qua Hoi
ddéng Pao durc trong nghién ctru y hoc
cua Bénh vién Quan y 103 trudc khi
trién khai nghién cou (QP s
201/CNChT-HDPDD ngay 16/12/2022).
Nhom tac gia cam két khong c6 xung
dot loi ich trong nghién ctru.
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KET QUA NGHIEN CUU nam gi6i chiém wu thé (71,4%). Thoi

gian loc mau dao dong tur 2 - 36 thang.

1. Pic diém chung dbi twong Muc loc ciu than (MLCT) trung binh

nghién ciru 65,40 = 14,93 (mL/phut). 92,8% BN

Tudi trung binh cta nhém nghién st dung Tacrolimus trong phéc dd tc
cuu la 38,42 £ 9,80 (nam), trong d6, ché mién dich (UCMD).

2. Pic diém nhiém va tai lwong BKV
Bang 1. Dic diém nhiém BKV ¢ BN sau ghép than.

Phén loai nhiém BKV S6 lwong (n) Ty 1é (%)
BKYV am tinh (khong phat hién BKV) 156 43,3
Trong nudc tiéu 59 16,4
BKYV duong tinh .
Trong méu va nudce ti€u 145 40,3

C6 bang ching vé mo hoc:

BEVN SV40(+)

11 3,1

Ty 1¢ BKV duong tinh la 56,7%, trong d6, duong tinh cd trong mau va
nude tiéu chiém chu yéu (40,3%). Ty 16 BKVN trong s cac BN ¢6 BKV duong
tinh 1a 3,1%.

100 100

80 ss 80 70
n= n=y;s
60 “1=37 (386%) n=32 60 n=55  (357%) 42

40 (25, 5%!) 40 27%) I (20, 6/6) (13 ;cy)
20
0 .

X I (22.1%) (13 SCV)
20
0
<3 thang 3 -6 thang 7-12 >1”‘rhang

<3‘rhang 3-6 7-12 =12

Ty 1€ phﬁn trim (%)
Ty 1€ phﬁn trim (%)

thang  thiang  thdng thang
Thoi gian sau ghép thén (thing) Thoi gian sau ghép thén (thing)
A B

Biéu d@6 1. Ty 1¢ nhiém BKV mau (A) va nudc tiéu (B) theo thoi gian sau ghép.

Ty 1& nguoi bénh nhidm BKV trong mau hodc nudc tiéu nhiéu nhét trong
khoang 3 - 6 thang va thap nhat ngoai 12 thang.
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BKYV mau (log10 copies/mL

SN AN 0O

r=0,394;p < 0,001

BKYV nude tiéu (Logl0 copies/mL)

15

Biéu d6 2. Mdi twong quan giira tai luong BKV méau va BKV nudc tiéu.

Tai lugng BKV trong mau c6 tuong quan thuan muc do viura véi tai lugng
BKYV trong nudc tiéu, r = 0,394, p <0,001.

ROC Curve

ROC Curve

ROC Curve

Sensitivity

Sensitivity

o o6
1- Specificity

A
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o [
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C

Biéu dd 3. Puong cong ROC tai lugng BKV trong mau (A),

nude tiéu (B), so sanh gia tri trong tién doan BKVN (C).

Dién tich duéi dudng cong BKV trong méau 1a 0,9 véi p < 0,001. Piém

ngudng tai lwgng BKV trong mau 1a 1,3 x 10* copies/mL c6 gia tri tién doan su
xuat hién BKVN, véi d6 nhay la 81,8% va do dac hiéu 87,1% (A). Dién tich dudi
duong cong BKV trong nudc tiéu 1 0,834 véi p < 0,001. Piém ngudng tai luong

BKYV trong nudc tiéu 1a 1,5 x 10° copies/mL c6 gia tri tién doan su xuat hién
BKVN, v61 do nhay 1a 90,9% va d¢ dac hiéu 67,9% (B). DPiém ngudng tai lugng
BKV trong mau c6 gia tri tién doan tot hon so voi tai lwong BKV trong nudc tiéu
trong tién doan sy xuét hién BKVN (O).
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Bang 2. Phan b6 BN dya vao gia tri diém ngudng du dodan BKVN.

Tai lwgng virus

BKYV trong miu  BKYV trong BKY trong nl?;fl‘:,;rlfgg .
Théng sb va nuée tiéu trén mau trén  nuoc tiéu trén tidu duéi
GTDN GTDN GTDN G“TDN
copies/mL copies/mL copies/mL copies/mL
(Il = 47) (ll = 7) (n = 75) (n — 231)
1,3x 10° 5,5x 10*
BKV  trong mau . 2.5 %10 9.8 x 10° 0(0-0)
(IQR), copies/mL (6,3 x 10°- (2,5 x10°- (0 -3,9 x10%)
1,1 x 10 2,1 x 109
1,2 x10'° 3,7x10° 2,7 x108
BKV trong nudc 3.5 x10° , , 0
tiéu, IQR, copies/mr, P X107 (Lax10%- - 22x10°- 5 1 109
7x10'%) 2x10%) 8,2x10°%)
S6 BKVN/ tong sb
° ong S0 8/47 1/7 2/75 0/231

BN trong nhom

(GTDN: Gid tri diém ngudng)

8/47 BN c¢6 tai lugng BKV trong mau va nudc tiéu trén ngudng du doan, 1/7

BN ¢ tai lugng BKV trong mau trén gia tri diém ngudng, 2/75 BN ¢6 tai lugng
BKV trong nudc tiéu trén gia tri diém ngudng duoc chan doan BKVN. Trong
231 BN con lai, khong c6 BN duoc chan doan BKVN véi tai luong BKV trong
mau va nudc tiéu déu dudi ngudng du doan.

BAN LUAN

Dya trén cac khuyén céo, trong
nghién ctru nay, ching t61 st dung
phuong phap Real-time PCR dé sang
loc tinh trang nhiém BKV & BN sau
ghép than [4]. Ty 1é nhiém BKV trong
mau trong nghién ctru cua ching toi la
41,3% véi nguong chan doan BKV
duong tinh la 250 copies/mL (Bang I).
Két qua nay ciing nam trong nghién
ctru tong két cac nghién ctru vé BKV,
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Funahashi Y va CS (2021) nhan thay
ty 1& nhiém BKV trong méau dao dong
tr 10 - 30% [2].

Pbi v6i miu nudc tiéu, ty 1& phat
hién BKV duong tinh 14 56,7%; trong
do, 30% BN co tai lugng BKV > 107
copies/mL. Twong tu, Nguyén Anh
Thu va CS (2022) thuc hién nghién
clru mo ta cit ngang trén 81 BN ghép
than, ty 1¢ BKV ni¢u duong tinh la
24,7% [5].
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Theo dir li€u tor cac nghién ciu
trude, ty 1¢ BN duoc chan doan BKVN
chi dao dong khoang 1 - 10 % [2].
Trong nghién ctru cua chung t61, ty 1€
BKVN la 11/360 BN (3,1%) (Bang 1).
Tuong tw, nghién ctru cua Nguyén Anh
Thu va CS (2022) ciing cho két qua 1a
4,9% trong sb nhirng ca dugc sinh thiét
than ghép [5]. Phén tich dién bién xuat
hién cua BKV trong méau va nudc tiéu
theo thoi gian sau ghép, ching t61 nhan
thiy s6 BN nhiém BKV trong mau
xudt hién nhiéu nhit ¢ khoang 3 -
6 thang va thip nhit > 12 thang.
Tuong tu, s6 BN nhiém BKV trong
nuée tiéu nhiéu nhit ciing ndm trong
khoang thoi gian 3 - 6 thang va thap
nhat > 12 thang (Biéu do 1). Jacobi J
va CS (2013) thyc hién nghién ctru cit
ngang voi 352 BN duogc ghép than,
phat hién 48 ca (13,6%) c6 BKV
duong tinh trong mau. Trong do,
64,6% BN phat hién BKV trong mau
trong 3 - 6 thang dau; 4,2% BN co
BKV mau duong tinh trong vong 3
thang dau, 6,2% BN phéat hién BKV
sau 1 nam ghép [6]. Luan giai cho van
dé nay, nhiéu nghién ctru cho thdy co
thé lién quan dén viéc st dung thudc
UCMD va chién luoc theo doi quan 1y
BN sau ghép cua cac trung tam.

Co ché bénh sinh cia BKVN di chi
ra con duong xam nhap gay ton thuong
than ghép ciia BKV s& trai qua nhiéu

giai doan. O giai doan dau, BKV s& ton
tai trong duong niéu, sau d6 c6 thé sé
xudt hién trong mau va nhu mé thin
[7]. Mbi lién quan giita tai luong BKV
trong mau va nudc tiéu ciing da dugc
phan tich trong nghién ctru nay. Biéu
dd 2 cho thiy tai luong BKV trong
mau c6 tuong quan thudn muac do vua
v6i tai lwong BKV trong nudc tiéu
(r=0,394, p <0,001).

Dé chan doan BKVN, dén thoi diém
hién tai, sinh thiét than ghép véi dic
diém t6n thuong dng, k& than va su co
mit ctia SV 40 (+) van dugc coi 1a tiéu
chuén vang. Tuy nhién, ddy 1a k¥ thuat
xam lan, doi k¥ thuat dong bo, chuyén
sau va khong phai BN nao ciing san
sang chdp nhan lam thu thudt sinh
thiét. Vi vy, hau hét cac nghién ctru
déu cb ging tim kiém cong cu chin
doan don gian, tién loi, it xam lan
nham tién doan sy xudt hién cua
BKVN. Phuong phap do tai lugng
virus bang k¥ thuit real-time PCR va
xay dung duong cong ROC da duoc
ung dung rong rai [1].

Trong nghién clru nay, ching toi
thdy dién tich dudi duong cong BKV
trong mau 1a 0,9 véi p < 0,001. Piém
ngudng tai lwgng BKV trong mau la
1,3 x 10* copies/mL c6 gia tri tién
luong su Xuét hién BKVN, vé1 d0 nhay
1a 81,8% va do dic hiéu 87,1% (Biéu
do 34).
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Bang 3. Gi4 tri diém ngudng tai lwong BKV trong mau
tién doan BKVN trong mot sb nghién ciru.

Giatri  C6 dbi ps PO
Nehién i Quéc  Thiét C& % diém chimg ;y dac
g Gia ké NC miAu BKVN  ngudng sinh (y’ hi¢u
copies/mL,  thiét (%) (%)
Huang (2013) T Cit
8 e L A > 1x103 C6 833 975
[8] Quoc ngang
Nankivell BJ Cit
Australi 352 2.6 > 1x10% Cé 66,7 96,8
(2015) [9] USHalla - oang © : :
Skulratanasak P . Cit 21.087
Thai Lan 173 6,4 90,9 87,2
(2018) [10] ngang (2.10%)
Nhom tic gid viet Cat 560 31 13x10°  Co6 818 871
trong nghién ctiu Nam ngang

S liéu trong bang chi ra mdi nghién
ctru lai cho gia tri diém ngudng khac
nhau, do nhay va do dac hi€u ciling c6
phan khac nhau. Két qua cua ching toi
¢6 phan cao hon so véi ngudng 10*
copies/mL theo AST-IDCOP (2019)
[4]. Luan giai cho diéu nay la do gia tri
diém ngudng gitta cac labo phu thudc
vao viéc thiét ké primer, probe, lua
chon gen dich cling nhu sy chinh xac
cua cac néng dd miu chuan. Mic du
nhimg goi ¥ cho du doan gia tri diém
ngudng trong mau la 10* copies/mL,
tuy nhién, dé tang tinh dac hiéu va do
chinh xac cho xét nghiém chan doan
BKVN, mét gia tri diém ngudng riéng
cho tirng labo 1a can thiét,
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Mobi quan hé gitta tai luong BKV
trong nudce tiéu véi BKVN ciing dugc
chung t6i khao sat. Biéu d6 3B cho
thdy, dién tich dudi dudng cong BKV
trong nudc ticu 1a 0,834 voi p < 0,001.
Piém ngudng tai luong BKV trong
nuéc tiéu 1a 1,54 x 10° copies/mL cd
gia tri tién doan su xuat hién BKVN,
voi1 do nhay 1a 90,9% va do dac hi¢u
67,9%. Nhu vay, so véi ly thuyét dua
ra trong cac khuyén cdo, ngudng >107
copies/ml c6 gia tri tién doan BKVN.
Chung t6i thay rang, ngudng thuc té tai
cac trung tdm ciing c6 diém khac nhau.

So sanh gia tri cua tai lugng BKV
trong mau va nudc tiéu trong tién doan
BKVN, ching t6i thdy diém ngudng
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tai luong BKV trong mau co gia tri
tién doan sy xuét hién BKVN tot hon
so voi tai lugng BKV trong nudc ticu
(Biéu do 3C). Nghia 13, ngudng BKV
trong mau > 1,3 x 10* copies/mL mang
lai lgi thé hon so v&i ngudng BKV
trong nudc tiéu > 1,54 x 109 copies/mL.
Mait khac, c6 2/75 BN c6 tai lugng
BKYV trong nudc tiéu trén gia tri diém
ngudng dugce chan doan BKVN. Trong
231 BN con lai, khong c6 BN duoc
chan doan BKVN voi tai lugng BKV
trong mau va nudc tieu déu dudi
ngudng du doan (Bdng 2).

Vi 2/11 nguoi bénh BKVN c6 tai
luong BKV trong nudc tiéu trén
ngudng trong khi tai lwogng BKV trong
mau dudi ngudng 10* copies/mL cho
thay viéc do tai luong BKV trong nudc
tiéu nén dugc thuc hién trong qua trinh
theo ddi BN sau ghép. Mit khac, dé
ting hiéu qua chan doan sém BKVN,
viéc két hop phan tich tai lwong BKV
ddng thoi ca trong mau va nude tiéu 1a
can thiét. Ttr d6, han ché bo sot hoic
chan doan mudén BKVN va cho phép
can thiép diéu tri kip thoi. Day ciing 1a
co s dé ching t61 lya chon doi tuong
ngudi bénh dé can thiép diéu trj.

KET LUAN

Tai luong cia BKV dugc xac dinh
bang phuong phap Real-time PCR trong
mau véi ngudng 1,3 x 10* copies/mL
va trong nudc tiéu voi ngudng 1,5 x

10° copies/mL c¢6 gia tri tién doan su
xudt hién cia BKVN & BN sau ghép
than véi d6 nhay va do dac hiéu lan
luot 1a 81,8%, 87,1% va 90,9%, 67,9%.
Tai luogng BKV trong mau c6 gia tri
tién doan BKVN tot hon so vdi trong
nude ticu.
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