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A single-center epidemiological study of BK virus infection incidence and analysis of risk

factors in renal transplantation recipients
Fei Shuang, Huang Zhengkai, Zhou Wanli, Chen Hao, Tao Jun, Han Zhijian, Tan Ruoyun’, Gu Min®
(‘Department of Urology, the First Affiliated Hospital of NJMU,Nanjing 210029, China)

[Abstract] Objective: To investigate the incidence of BK virus (BKV) infection in renal transplanted recipients and analyze the
risk factors of BKV infection. Methods: By measuring BKV DNA loads in urine and blood samples of the patients, 157 renal trans-
planted recipients who had received renal transplantation in our hospital from Dec. 2014 to Dec. 2015 were divided into 3 groups: BK
viruria group, BK viremia group and normal group. Data of each group was then recorded, including age, gender, kidney primarydis-
ease, type of dialysis, preoperative immune induction therapy,delayed recovery of graft function(DGF), HLA mismatch, acute rejection,
dosage of postoperative corticosteroid, postoperative immunosuppressive regimen, postoperative pulmonary infection, et al. The risk
factors of postoperative BKV infection were analyzed by logistic regression. Results: It was found that the incidence of BKV viruria
was 35.03% (55 cases), that of BKV viremia was 11.46% (18 cases), and that of BKVAN was 0.63% (1 case). Univariate analysis by
Logistic regression analysis found that postoperative immunosuppressive regimen (P=0.031) and postoperative hormone dose (P=0.037)
were significantly related to BKV viruria. Multivariate analysis by Logistic regression analysis found that postoperative immunosup-
pressive regimen(P=0.041,0R=2.146) and postoperative hormone dose (P=0.042,0R=1.739) were significantly related to BKV viruria.
Conclusion: Incidence of BKV viruria was higher than that of BKV viremia. There was only one recipient diagnosed BKVAN. Postop-
erative immunosuppressive regimen and postoperative hormone dose may be the risk factors of BKV viruria.
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B R AE 32 R TR H R S S A AR
BEIRT , Bo R4 FEGE, Horb BK % (BK
virus, BKV )B4 2> 53 BK 9% 75 JRAE 34 BK 9 5
MLAE , 5 R B i B B2 is o7, ol it — 20 & J'é o BK i
A O M % (BK virus associated nephropathy,
BKVAN), # =2 FE M e f ek
BKVAN J&'B A A G " E B IF A IEZ —, JFHX
PG B e A e A S A8 B SR, A BE DTN
ol SHG 2 v e A HEE IR 0, 8 4 g 410 ] 54 B AT 95 -
FERIRT NI E2 s B A N/ B AF I 2, (H R A %
I B AR SR AR H RTATS REFE R 2 — T RLAS 3C
] AT 5 B RS AR R J5 BKV G A 325 I itk — 25
JrHTBKV MISCE R 3, LU BRI BV AR Sk
[l R BB SR TT

1 x&fF*E

1.1 %

2014 4F 12 J—2015 4 12 A T Be Wb IR St
17D AR B AR AR I 32 %, 38 157 1], i A W50
SEEBMER B, IR R 2= — [t
J = BE A4S B2 D1 S b . U B A0 A BT AR S
(complement dependent cytotoxity, CDC)¥J A B4, 3%
) G BERN R 5 58 R L ZR (cyclosporine A, CSA)EY
Ml 52 5 ] (tacrolimus, FK506)+%% 1} fi5 fi (mycopheno-
late mofetil, MMF)+ J7 Jit 2/ fif] fig?

12 Fi&
12.1 BKV-DNA & %4

S 2 o ik R G R SN A I ' R A A7 TR
W B ML BKV-DNA 2% i J2 H i 22 BKV
Y R T IEAER . B U2 A A R R 20 mL,
3000 g 50> 15 min J5 815 B RIBGTTE K 200 pl,
] B 2R AR IfL 2 mL, L 2 000 g 250> 5 min, W I
H 200 pL, I BKV A% 2 i K a7 & (PCR-%¢
JEHRER I, b at 2 v 35 L R U B R A R A
Kl BRV-DNA # it AWFFEH I BKV-DNA 2
H>1x10* #5 DUEU/mLL 2 X BK 9 5 I AE , R &
BKV-DNA # #>1x107 # U1 % /mL & X & BK #§ #
PRAE o
122 HE £ &R MBI TEE

PR 2 B [ 0 A S U R Hoh—3 4y
78 M HE B2 55— SV-40 K T BTl i 4
REAAL A B A R S S D) e B K AR T
KR 2% th i (0.01 mol/L, pH6.0) VL JFIE & | — P& H
BE 1000 155 )5 ,40°CH3 & 1 % ,PBS Uk 3 I, —HiH

B 1500 f5 )5, iR F ¥ E 30 min,PBS ¥ 3 K,
DAB 4 Wi TGS, S ik 2 ik, JRAR R & G
1 min, ZEEMEK , —HZREY], bR e R

1.2.3 BKVAN # Wi 47 B 54

FEHE B 15 A6 12 W BKVAN 4 brfis, T H2
P afin UL JG BH 35 B T 0 HL BK 5 2 I0AE B 1
ZH T, M SV40 KT B i 38 AR HEAT G
Mk (e difh) Y@ 808 RE R PE R BKY
DNA #REF AT IR AL 822, Rl 3] BKV, B Al i2
BKVAN, R4z difbssf . nlk BKVAN 2028 3
97 A0 B B T A2 A 240 A PN B i 2 Ak B D AL
28 B, JC B 0 TR 5T 1 A | /NS 25 4 R [
JF Ak s B W A M A0 S g W I e /NS O
JU S 5 N B BT K i, 358 5 2 v W /)N A 55 4 R [
JT 21 4 AL, ; Fi B A FAD 1 R BE A Sy B I (e A2
3 Bl <25% ) B2 1 (9 A2 1 Bl 26%~50% ) B3 1 (9%
A B >50% ) 5 C 1155 3 3R 300 AN AT 33 10 B /N A 22
45 R 8] 5 27 4 Ak, 9 A8 B E >50% , £F: 7 T I B AR
Urhe sy
13 %itFH%

I SPSS13.0 1 AF 43 i a3t Bk LYY
BARUE 25 (x5 ) K7~ . Logistic [B1H 20 #7247 5.
PRI 23 B o R IE B PR 3R 0 B 4% R R TR A% D e, >R
FH Logistic 1115 43 87 #F 47 2 P & 43 87 1 2 fi B [
., P<0.05 WERAGIEE L,

2 5 R

2.1 s ARAKRTA

AHEFE R AL 157 B32 35 F B4 1% (38.79+
9.72)% ,Hrpr 55 108 i, F- ¥ 4F 1% 24 (38.83£9.89) % ;
2 49 ] S 34E IS 4 (39.28+9.45) % 5 B M it (7] S 34
1 (21£30)4 A, Hob 5 (21+28) 1 H |, & (23+35) 1 A
(F1),
2.2 RJE BK s & sz & BK s% & gk 09 & A4

WX 157 6132 19 BKV #4387 , 25 5 R
BK i B JRAE & N 55 B, kA= % 35.03% ; BK ik Bf
MLAE T 18 6], K 38R 11.46% ; o 1 | &/ 4E
B 16 KRS BKVAN,
23 BHMEH BKV B ETRRE & 54
231 W FMEERRZ LR Z oM

HLH TN BK S B IRAE & 2B 5 IE W A 2
BHARJE 3 A N BB R & ey R A
HH K AE (P<0.05, 3 2) 5 T 5 4R % P51 B JIE i 4
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Table 1 General information of 157 renal transplanted

recipients
BK /R E:IR  BK JGHEIML
% ;i; " gj Ea

1% 55 18 95
HIR () 39.0549.59 37.17+10.02 39.08+9.67
PE5

5 36 11 69

oL 19 7 26
SR AR RN 17 13 24
B2 te

1 55 18 94

2 0 0 1
ARJG 3 A H R RZEHIEE 2 517.04= 1 840.68x 2 623.61=
I (mg) 786.55 136445  900.17
LS EIES

FK506+MMF 33 13 73

CSA+MMF 22 5 22
SEHER S

H 13 3 36

7 42 15 59

VLR /INER'E R 53 17 82

1o I 9 1 1 0

PRI B s 0 0 1

EZ 5 1 0 1
DGF

H 3 1 4

¥ 52 17 91
AR S i ek e

H 18 7 33

Jo 37 11 62
BT

M BT 44 14 72

i s A 11 4 23
L ENFIRGZ IR IN

PR 24 9 49

FH 31 9 46
HLA 457

0~3 7 1 11

4~6 48 17 84
RLares T S

LN e 240 L 3R AR 1 1 0 3

YIRS 54 18 92

g 37 AT 2R A FEAH ' D RESE IR PRI AL N 1 4 BT
(human leukocyte antigen, HLAYES BC A4 52 N T
T (PRA) P15 5 5 58 RVEHERR IO AR5 it 3
S N TE AR 5GP (P>0.05) . 1T BK i 25 ILAE /Y & 2E
5 R R B A A (P>0.05, % 3),

*®2 BKRSBREBEXBERERDN

Table 2 Single factor Logistic regression for BK viruria

S PAE OR 1B (95%n] {5 [X.[a] )
A 0.959 0.999(0.965~1.034)
P51 0.356 0.714(0.349~1.461)

A S5 B i Pt 0.037 0.567(0.333~0.965)

GeER Ty 48 0.031 0.452(0.220~0.929)
SRS SNz 0.075 0.507(0.240~1.071)
I A 0.873 0.937(0.420~2.088)
DGF 0.710 1.338(0.288~6.216)
AR Itk 0.862 0.939(0.464~1.903 )
HLA 4575 0.758 0.978(0.849~1.126)
BT 0.363 0.710(0.340~1.483)
EEUNFEAREN 0.232 0.659(0.332~1.307)
RIESHS R 0.628 0.568(0.058~5.597)

®3 BKESMEEXBERRERSH
Table 3 Single factor Logistic regression for BK viremia
K% P OR{E(95%"{FX]A])
0.442  0.979(0.929~1.033)
0.328 0.592(0.207~1.691)
A Bk [ e P 0.199  0.999(0.999~1.000)

BE oA
=2

Gy 48 0.674  0.784(0.252~2.441)
SRS SR 0.094  0.328(0.089~1.211)
SR AR 0.999 0.000

DGF 0.800 1.338(0.141~12.718)
A5 iR kg 0736 1.196(0.424~3.374)
HLA 4510 0.983 1.002(0.808~1.243)
BT 0.688  0.801(0.271~2.367)
EENFITEREN 0.659  0.796(0.288~2.197)
ISR R 0.999 0.000

2.3.2 BK J& & AR X &K B & 69 Logistic & )2
B % W E 5

ik — 2 HEAT Z2 250 BT s, BK O 55 PRAE 1 &
A 5 GBI 7 2 (P=0.041,0R=2.146) . K J5& ¢ Jii &
[l 5 FH i (P=0.042,0R=1.739) %I (% 4)
2.4  BKVAN % # 84 5 K 2 % 32 & 3L

JIi 47 BKV-DNA #k i 8 4 1x10° # D1 #0/mlL 19
TZHEZ BT AL ER A, BA B2 IESE R
BKVAN ,i%5Z # 5 #4010 B 19, L IR ¥ 0 it A
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Table 4 Multi-factorLogistic regression for BK viruria
FSES TWEVHZRE P OR {H(95% A1 fFIX [a])
ARJE R FRFEBAE 0553 0.042 1.739(1.020~2.966)
eIy % 0.763  0.041 2.146(1.031~4.465)

A BKV DNA Y10 B4 o5 i #6003 0.63% ., 9
ARG A G TR 1 TR, 1% E A TR ] I
KEME BN b R A | ORIRE AR R | A iR AR
P SRV bR AR BE 6T TN R (+),
B /N A b B AR TR DN e 2 B AR I T
B RAEFIL (0] WL A% E A IR ) | BN 2 4 )
Jo K e e 0 RIS i (R R AT A S 4 | B
), M) BRETHEAL /N bR AN AL N TEE T Ve
P 7 3 B A 0 7 AL TR A (18T 1A) o B e 20 24k~
. B/ANE LA G, PSS @R Rk
A1, B e v B /NVE FIEE B4 (8 1B) .

A /NG R IR T N L3 A Y A T A (e
41,x400) ;B:SVA0 HT I G g 21 Ak e (0 e (0 8 3 /N B B A0
P (B )

Bl 1 BKVAN ZEFERN (RZEHL,x400)
Figure 1 Histological of BKVAN recipients

3 i 8

B AEAR G BKV B J5 2 2R S, &
JNETE] A, AT K AR BKVAN 7 & K B2 W7 &
BT, S REERM B RDEEBAE EZK Y, A
AR E] BKVAN B 5K 52 0 5 B8 4l 22 3 3 ) A7 0%
MBEEEDRAEERNZEZ —, HILEBEERG
BKV R Wi DL & BKV e (B A i LB 2 fp
DAAS 0 X B B AR 32 5 64 T8 B E 91 BKV Wi, 1
fift A 0 BKV B & AR 2R DL KA DG Al R 2%

AR KT E B2 #E BKV B 1Y AT
WEFE 2 B 295 5 BROE 6 B IMILRE 995 75 AH DG ' 95 11
KRN 35.03% 11.46% .0.63%, 5 EAMIF5E
SEIAAL P,

B R A Z 4 BKV B R AE MM fER EE S

Z 4 HEIRE BKV A BB AEY =R A 6 B, A
HUO ST 45 AL R G e R 7 SRR S5 B ot S [
& S BK W IRIE I K A A0 G, AFFE 4 2R
7R DAt 5 55 5] S Ak 1) G 32 B0 i 7 58 & BKV %
Y B FE IR PR ZR 5 AR S 540 e ot 25 [T P A B
Z#HARJG BK 58 JRAE &A= 0 n] Rtk ok, R I
PR EXF BKV &% 5 15 1Y 32 35 FH DL BR 96 28 L fi
W) e ikl 7 58, 5 32 3 I BK S 2 JRAE B B
AR 2R AT A2 2 B S B0 SR R S LA RR A
ORI R I 7 % AR JE R AT B b K
Jo 2% [ P FH A AT LA KB FIR YT BK R BE IR IE
AR T 45 R [ N AMIF S R E AL, TR eSS H
I BKV B A7 s 0 AR — S 14

[FEE, AFFR S5 R IR &5 BK H5 7 I 4E
1) 2 AR S A fa B PR 25 ) A IE 5 i S« R o
JF 2 [ B AT 2 B0 BKV B A9 2R 2 i g 5
] 55 R W R IR 1 A N 5 BK 6 3 INUE A9 & A % i
BIEMSE, b Bnljd BKV YL A 7 fE ks 8 £ |
A AT AP0 BKV e (i kA 130 A oY 25
BN FE P RE S BK 9 5 MU 2 RE A R/ - 858
A R 41 ) ) 5 5 T PR TR 24 0 vk B L T A AIR LA B
Wi2E 541 0% BK R B ILAE & A= 1 AH G fa 6 I R A
FEy KA ik — 205017

BKVAN 7E B B A G 1 0 kA RAH 8%,
LA T BB 5 i16Y7 5, BKVAN ZHTE 5 4E N
FE B R DI & HE 3538 50% B, Drachenberg %5 14
i BKVAN 1[50 24 4 ;0 —dF 5 10 ; 25 K4 3R
W —RAE I s 2T AR A 20 s e 0 —RE A4, 12K BKV—
DNA FAPESE B B AR J5 & 4E BKVAN 57 1 fa [ A
F U AR P UERZ 11 BRVAN 2% %52 # Il
4 BKV-DNA DL K PR BKV-DNA #1845 A%
3250 1 B 5 3R 5 58 D At 3 B ) + 25 1 R TR+ K
TS [ R S5 3 AN H N R B A >3 g, IR
A R At T ] Ay R A S B B SRR A
0022 Ry He il i S e A 7 58, HAT 32 % BKV-DNA
St AT W) B LI 28 37 T B

25 1Tk ,BKVAN J2& 5 B AH AR J5 0% 0L JE &
JiE 22— WAL A e A 8 IR A R IR R B S 1Y) —
SB[, BKV BEYL7E — M AR b5 i A7 7 (H
AR RUBURREZS Y, TR B RS AR 5 300 10
W BKV 5112 Wr | 5L 07 o5l /b F o7 24 [ et P ot
DL R #5530 S e 0 il 28 0 TR BKV e B
AR, Y2 EAR)E BB BKV BYL it i R L
AR At 5 55 ) 2 B0 A S 2 30y 52 R LAFR AR
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