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[ Abstract] Objective To investigate the impact of donor kidney histopathological lesions on the risk of BK virus
(BKYV) infection and progression after kidney transplantation. Methods A retrospective analysis was conducted on the
clinical data of 326 kidney transplant recipients from deceased donors at the Department of Kidney Transplantation, the
First Affiliated Hospital of Zhengzhou University, from January 2019 to June 2020. The recipients were divided into two
groups based on whether BKV infection occurred after kidney transplantation: the BKV infection group (145 cases)
and the non-BKYV infection group (181 cases). The correlation between donor kidney histopathological findings from zero-

hour biopsy and BKV infection, as well as the impact on the risk and progression of BKV infection, was analyzed.
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Results The incidence of BKV infection among the 326 kidney transplant recipients was 44.5% (145/326). The clearance
rate of BKV after infection was 82.1% (119/145), while 17.9% (26/145) progressed to BKV viremia. Among the 326
qualified kidney biopsy specimens, 32 cases showed mild tubular atrophy, 324 cases had mild acute tubular injury, 27
cases exhibited mild hyaline arteriosclerosis, 10 cases had moderate to severe hyaline arteriosclerosis, 7 cases showed mild
interstitial inflammation, 23 cases had mild interstitial fibrosis, 6 cases exhibited mild arterial intimal fibrosis, and 1 case
had moderate to severe arterial intimal fibrosis. Multivariate logistic regression analysis revealed that male recipients,
donor age and tubular atrophy were independent risk factors for BKV infection (all P<0.05). Tubular atrophy was also an
independent risk factor for the progression from BKV uria to BKV viremia (P<0.05). Conclusions Donor kidney
histopathological lesions have a certain impact on BKV infection and progression after kidney transplantation. Patients

with more severe tubular atrophy in donor kidneys have a higher risk of BKV infection after kidney transplantation and are

F16

more likely to progress to BKV viremia.

[ Key words] Kidney transplantation; Donor kidney zero-hour biopsy; BK virus infection; Tubular atrophy;

Glomerulosclerosis; Renal interstitial fibrosis; Renal tubular epithelial cell; Ischemia-reperfusion injury
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Table 1 Comparison of general information of donors and recipients
BTzt BKVARYA (n=181) BKVEYAH (n=145) A NE] PlE
R (Fts, #) 37+10 369 0.720 0.472
P (%) ] 5.145 0.023
& 73 (40.3) 41 (283)
5 108 (59.7) 104 (71.7)
B RFES ( +s, kg/m?) 214425 21.542.4 -0.371 0.711
ARHGMIEPLEF ( %+s, pmol/L) 8214262 8784259 -1.956 0.051
M%n (%) ] 0.744 0.863
0 61 (33.7) 49 (33.8)
A 49 (27.1) 39 (26.9)
B 58 (32.0) 43 (29.7)
AB 13 (72) 14 (9.6)
GEMHI T % (%) ] 1.045 0.173
CsA®+MMF? 7(3.9) 2(14)
Tac®+MMF 174 (96.1) 143 (98.6)
BHYIIREERIKE [n (%) ] 0.214 0.644
5 158 (87.3) 129 (89.0)
= 23 (12.7) 16 (11.0)
EHTAn (%) ] 1.393 0.760
o 6(33) 2(14)
SR T 35 (19.4) 30 (20.7)
M 138 (76.2) 111 (76.6)
JE RSB AT+ LB T 2(1.1) 2(14)
B & (%) ] 4.839 0.244
PP NER Y R 148 (81.8) 130 (89.7)
W PRI 1(0.6) 0
IgABR 27 (14.9) 14 (9.7)
EZ 35 3(1.7) 1(0.6)
TR SR R 2(1.0) 0
PRI M (P, Pys) , min] 5 (5, 10) 5(5, 6) -0.933 0.351
BRI (%) ] 0.011 0.917
& 132 (72.9) 105 (72.4)
I 49 (27.1) 40 (27.6)
R (%) ] 0.028 0.868
g 109 (60.2) 86 (59.3)
pes 72 (39.8) 59 (40.7)
Tacll 254 ( X+s, ng/mL)
NV 10.8+4.2 11.143.4 -0.674 0.501
N K| 9.6+3.5 10.843.2 -2.934 0.004
AJE31H 7.342.1 7.4+1.8 1.262 0.208
HEFFRL
Ry (xts, ) 45+12 48411 -2.526 0.012
Peln (%) ] 2.087 0.150
& 20 (11.0) 24 (16.6)
5B 161 (89.0) 121 (83.4)
T RAEEL ((x+s, kg/m®) 24.3+3.1 24.6£2.7 ~1.407 0.160
B stE ( x+s, h) 12.5£2.9 13.242.9 -2.224 0.027
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Table 2 The distribution of BKYV infection after kidney transplantation in relation to different pathological

histological scores of donor kidneys

L7 BKVAEYA (n=181)  BKVIERA (n=145)  Siitl PfH
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B NRTEALR M (P, Prs) o %) 0 50 (0, 143) -2.077 0.038
B/ INEZELin (%) ] -4810  <0.001
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B 4(22) 2(1.4)
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INEIRKBEEREAS [n (%) ] -1.637 0.102
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BE 8 (44) 19 (13.1)

T R 4(22) 6 (4.1)

[ B EF4EAl[n (%) ] -3.716 0.001
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BE 4(22) 3(2.1)
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AR NESn (%) ] ~1.191 0.234
% 2(11) 0

RE 179 (98.9) 145 (100)

HE R 0 0

B/hskimnAen (%) ] 0 1

¥ 181 ('100) 145 (100)

B 0 0
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Figure 1 Multivariate logistic analysis of variables related to BKV infection after kidney transplantation
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Table 3 Pathological histological score of donor kidneys and BKYV progression after kidney transplantation

Ei=1an BKVIERRA (n=119) BKVilf 4l (n=26) gitHE PE
B NEREM (Pys, Prs) , AN 11 (7, 15) 11 (7, 14) -0.325 0.745
BRUEREAL B/ NEREM (P, Prs) , AN 1(0, 1) 1(0, 2) —0.754 0.451
B/ NBREEILERIM (Pys, Pis) o %) 42 (0, 143) 7.1 (0, 15.4) -0.955 0.340
B /INEZE S (%) ] —2.726 0.006
¥ 104 (87.4) 17 (65.4)
B 15 (12.6) 9 (34.6)
SR PNEN S 0 0
Bk PIBRET dEfbn (%) ] —0.663 0.507
¥ 117 (98.3) 26 (100 )
B 2(1.6) 0
N 0 0
NSRS (%) ] —0.276 0.783
¥ 98 (82.4) 22 (84.6)
B 21 (17.6) 4 (154)
N 0 0
[ B 2F 4EAl[n (%) ] -1.814 0.070
¥ 107 (89.9) 20 (76.9)
B 12 (10.1) 6 (23.1)
SR PVEN: 3 0 0
TR (%) ] -3.732 <0.001
J 119 (100) 23 (88.5)
R 0 3(11.5)
R 0 0
AEE/NERn (%) ] 0 1
¥ 0 0
L35S 119 (100) 26 (100)
SR PVEN S 0 0
F/hER A (%) ] 0 1
& 119 (100) 26 (100 )
B 0 0
N 0 0

MAEA T BKV G MUER (G FOoR BT B IEI R . R R A SR 0 (B2 P<0.05) , Z&HTME
XHFE AT BKV BRI . ABFEATREY 5. 2FHAE 1AM s w25k | 4Rt &
FNERREAL AR B/AVE ST . R4 AL B R B A 59 22 ORI A Gt e B (0
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Figure 2 Multivariate logistic analysis of donor kidneys histopathological injury and BKV progression

after kidney transplantation

P<0.05) ., ZHZE logistic [FJA/MHr45 R L] BMEZH
HEF AT R /NE IR B AR B R S BKV gk
YL phsy fa R R 2R, A ML BV it il Fof ] B 3
XU o B /INVE R ARTE B AR ST BKV e KUK
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