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A Case of BK Polyomavirus Nephropathy with Infected Bowman’s Capsule Epithelial Cells
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BK polyomavirus nephropathy (BKVN) is a well-recognized cause of renal allograft dysfunction. BK
polyomavirus establishes a latent infection in the urinary tract and primarily causes tubulointerstitial nephritis in
allograft kidney recipients; however, cells of the glomerular epithelium are rarely found to be infected. Here, we
report the case of a 61-year-old man who received a living donor kidney transplant from his wife at the age of 59
years. He experienced repeated episodes of rejection from postoperative day 11, and the dosage of immunosup-
pressants, including tacrolimus and mycophenolate mofetil, was increased. Almost 2 years after the kidney trans-
plant, acute deterioration of allograft function was observed. We performed an allograft biopsy, and BKVN was
diagnosed. Remarkably, BK polyomavirus was found to have infected the parietal epithelial cells of the Bowman'’s
capsule, and an accompanying glomerular crescent-like lesion was observed. We review the previously reported
histological characteristics of BKVN and discuss the relevance of virus-infected cells in the kidney.
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# B WX o TERDHEML, 3272/ —VEBET = F

BK A VARER) F—< 74 VAR S R
5 DNA YA NWVATH B, 74 )IVADERHITRERE
BT, BAITBT 5 B RGERIZ 60~90% R & &
NTW5, FRGERIIXIT & A SERIZ WS, K
PICEBA L7z BK 7 4 v A1, BHURER BRI (B
TR MR, RME L, Ao~ rELREMRE) 2
D USERICERIEE L, BRBA, BRBHZ CO%
BT CHEEE LS, BRMAREERIT.

EBBELIEZ Y IOBKY AV AERE (BK
polyomavirus nephropathy : BKVN) &# V¥ o —
=21 YFHEH (calcineurin inhibitor : CNI) ®#&EA

JV (mycophenolate mofetil : MMF) 25% & L 723 71E
TiE, 1~10% I BKVN BSFIET 5 & SILTW5b.
BKVN OREIIRMEDSFEETH Y, RIREIZET
BAHlar RO 50T ENTH S, 40, BHEER
BEoiEEEZREYEL-OBIZ, BRKVNEZY, B
B AR TARERAR Y < VB EEITY 4V R G
fa % RO fER & KB L7z, BK v A4 VX ORBIEE
BT 5 RTEE ZORETO W TR RE %
AmETS.
E B
BE 61w, B
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FEF  BREERR L EMSRZZ R ICBE R
BEELEHIN).

BREAERE - WILE, BARMIE, &RERIMIE.

FIEE : 41 %, WHEEAV =T T 58K, JH
A - MRS A CRERE - AR A BR A

FRIERE - BEIRIE, BIREOFEEZ: L.

4SERE BT, BEEIKEI D 500mL/H, B, 40
A/H %304 GORTEM), TLVF—7%L.

BHRE BRIArmRME, SEILELZE#HIN
7z. 53 REEE, AERAICK L, RMVEEREOR A8
7 (ESWL) 2 #ifT S vz FIREE X D REsI2E R
AMET L, 56 B L D, MEENTPHmS . 59
BRI M BRI R SR T, AREB (MEALES (B
Bl (+)—->BAI(+))) 2T L. MEIOs/BAT Y
FREBIZBEE (CDCE (=), AHGE (-), flow
cytometric crossmatch : FCXM (-))C, HLA i
AB#23I A< v 5, DRIZOIARYFTHo7.
5 B @ donor specific antibodies (DSA) X & # T
Hot. AR 7Y AA(FK), 337/
BE7xF NV (MMF), X F V7L FF=vuavr
(MP), Basiliximab @ 4 #ITfrhbh/z. itk 11 HE
DOBE AR T, T MBHIERSUL (T cell mediated
rejection : TCMR) & fiAkBI#ERIIEHE SIS (antibody
mediated rejection : AMR) D& L7-iR&AEA
S (Banff 2007 £4338 (LT HEAR) © 12, t2, g3, v1,
pte2, c4d0) % 2%, MP 500mg/H %2 H, Rituximab
200mg, 27 A~ A XMEEEE (DSG) 380mg/H x5
Hu%H%5 L7 759 H BOBEE £ T, REH
A UL DR (12, t2, g2, v0, ptel, c4d0) E D7z
723, B MP500mg/H x2 H, DSG 380mg/H x5
D5 %47 o 72 itk 119 H H OBREE AR TIE
AMR DOFRAE (i1, t0, g1, vO0, ptcl, c4d0) 358D 5 b D

BRI L MBI RoUEZ D72, RS

75:5‘%’%”) WY Ehn, RIBIHH ZHERICERKE
7 -7z (FK lmg, MMF 1500mg, MP 4mg). PAFE,
EEBAEN R Z L, BREEERIIMWES LT T
= (Cr)15~17mg/dL L WHEL B L7z, Bl
% 24EH OB KZZ K ORI T Cr 1.95mg/dL
E EREROII20, KA B NI SRR ER
WCABEE o7z

ABEEBAFRR - &5 179cm, A& 774kg, It
117/64mmHg, Bk 63/4>, ik 364°C. ARBEREBEIC
iz L, WREREBEICEGRR2 L. AHEFEHICBER
i s, MEEERICER S R RERT R L.

ABRERERR - REABE, REmENE, RE

HImEkBEE (1+), JRiLE T RBC 1-4/HPF, WBC
1-4/HPF. MM CIE, HIIkE 4510/uL, NEZ T
¥ 132g/dL, ~< b2 ) v 400%, M/HEL 15
F/uL TEER L. EMFETIE, REH68g/dL, T
VT IV 46g/dL LIETIZ RV, JREE% (BUN)
295mg/dL, Cr226mg/dL (HERERAIEE R esti-
mated glomerular filtration rate, eGFR 244mL/
min/1.73m?) & ﬁz?l‘ﬁ% REFEE % R, JREE 9.0mg/dL
CERARD. FEEREECLEREETIHD R
2o 72, CRP036mg/dL ¢ BE LA 230 72
HbAlc52% (NGSP fif), FFFILFE 111mg/dL & B
o T HERERE E XD R h o 72, FK M RE
61.6ng/mL (FEFFRINCIEMEZ b7 7METIERW) T
otz EEFERETIE BB XREETLEECEI
HKAZROLUMNEHAL R REFRIIR L, B
Bro—Fk, BROKT, BREOME ERALK
B EORFEIRD R0 1.

ABREERR (Fig 1) © ARtk BAE 714 HHICE
REE AR AT 72, BRI 2AT, T 74 Y
ERBPICEELBELN 6 40EETEENR, 10
D RERERF, 1 B EEFLRRAETH o 2. &
ORISR YE &% 22 (Fig. 2a), ¥1L SV-40 T antigen
4K (mouse monoclonal IgG2a, clone : PAb416, Cal-
biochem, Merck KGaA, Darmstadt, Germany) 2
X ABEAEICBWT, RME L ICHMEML %

B 7z7-% (Fig. 2b), BKVN & ##r L7-. REE
’Ex i3 SV-A0 B MR & R0 2 EALICRB L TH
D, ZOEIBTIIEEOERMEEMNE XL RD
72hs, MAENEERRERERIE R, BERROE
BRI BRI T D o 72, MR LS B (TMA)
TR R JRAIE R OO R IRZE M, MIBDAR DA+
BRALZ: &, MBI CNI FE 2 R 5 A ik
BOhhol. 3WMOKRIKET, Ky~ EERIZ
SV-40 BtEMBL % 329, 5 b LEOARIAETIE, Kl
BRAL AR VBRI T, MIgEE G
Fathl B ARRRZ) 280, FEBALIC SV-40 B
faz A7 (Fig 2c-e  BEIR). A F7 alg
FEVETRZE B NN, TEEEILIEED %o
7z, BOEPUAE G, R RO HLA-DR @#15%
BULFRD 722, BERME EMIME I C4d L& T 7%
<, Ry VB EE 2 EURBRERCERRILERE

IRDRhoTz. EBETFEMSE(TEM)IZLD,
Rﬂ*i&%%ﬁmk ) A=A VAR B
FR L7z (Fig. 2f). TEM MAKH OSRERFIIT Y A VA
G ERD e 2o 72, Wi, FK 23 7 B AR
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Fig. 1 Depiction of the clinical course of the patient, including renal function and treat-
ments administered
The serum creatinine level (sCr, mg/dL) is plotted on the y-axis and the postoperative
day (POD) is plotted on the x-axis. On POD 11, an allograft kidney biopsy revealed a
mixed type of rejection. As treatment for repeated rejection episodes, the doses of im-
munosuppressants were increased. On POD 714, acute deterioration of allograft function
was observed. BK polyomavirus nephropathy was diagnosed, and the dose of immuno-
suppressants was reduced, leading to recovery of allograft function.
CyA, cyclosporine A; DSG, gusperimus hydrochloride; FK, tacrolimus (FK-506); MMF,
mycophenolate mofetil; MP, methylprednisolone; MZR, mizoribine; RIT, rituximab

) ¥ (CyA) IZZEE L, MMF d#imzdikL, IV
DE Y (MZR)WCEE L7z 2 A, MiE Cridik&i
WA L7z BAMBALZRF BK 74 VA& (PCR
E)13 962 % 107copy/mL  BEE LR LR D #%
B\, RBLPREEOHEINEEEDT, Cr20~22
mg/dL THRB L T,
z =B

BKVN 2, 1970 £ SEFI R EITO NS &9
2% 57275, CNI ®° MMF 2K L2EE T, &
BHERZED 1~10% RECRKETLE SN TNAE".
MR 10~13 » HOSUFFEREI & 72 2 2%, A% 6
HEX, S5EBICFKIET A6 H 5", BKVN &5
fEL - BRHBAED 15~50% (&KkD 0~5%) 2%
BKVNIZ L ) BREERELSSICESL L SN 5.
BKVN OEEZWNILBEERIC L > TITON A0S, M
RED A7 & false negative & 2 A Z EH D,
B % &t 2 R EOSHERORIA G & T
59, AR O BK 7 A4 Vv AOMEIZIE, SV-40
large T antigen AR Z Kt % /R 3 72 %, $i SV-40

large T antigen JUAIC & B oiEdetadrithn b (§F
BEE100%). AMT BK 7 A VARG FE S
WA, BRERRAVICHE  BEb L AIERITIE, PCRIKIC &K
LA BK v 4 V2 a ¥ —$EEHAE (DNAPCR
load >10'copies/mL) BNEHTH 4. Z Oft, PCR
BEICEARB BK w4 VA —HEEMRE (DNA
PCR load >107copies/mL) RIRPFRILEIZBITZ T
a4 iR (decoy cell) D#HIAYTONL. JRF 73
Al S = o g A AW THBEICHRET S
ZEMNTEDL R PCR B 7 a1 MG & 2
% CBKVN & 2 S b D20 20~60%
T, BKIEL W FEHTLRIERIMESNA
BKVN O K OFHEF K L@ R 7% il <, H
TdH FK ®° MMF Offf & BE 5w e Ehb”. 2
O, BEREE, B, SRR, WERE TA
M AFT YA IV ARG, RIS IEERE 2 &3
YZZHEFELTHEBINTVS, AFIIBHEEZT
i S 1) B IR SIS OEEEDH V), FK, MMF
ZE L RBEIE A L & 7z 2 & Y BKVN B D
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Fig. 2 Pathological findings of BK polyomavirus nephropathy
(a) Severe tubulitis with epithelial cell lysis and tubular basement membrane denudation
(BK stage B) was observed. Intranuclear viral inclusion bodies of different types such as
homogeneous ground-glass configuration (arrow) and an incomplete halo (asterisk) were
also observed (periodic acid-Schiff [PAS] stain).
(b) The tubular epithelial cells were diffusely positive for anti SV-40 on immunostaining
with PAS stain (polyomaviral load [pvl] score 3)
(c)-(e) Serial sections showed urinary pole transition from the Bowman's capsule to the
proximal tubulus (blank arrow). Both the inflamed tubulus and the proliferative parietal
epithelial cells lining the Bowman’s capsule were positive for viral replication (red arrow). (c}
Masson trichrome stain, (d) PAS stain, (e) anti SV-40 with PAS stain
(f) Intranuclear viral particles, 30-50 nm in diameter, were detected in the tubular epithelial
cells on transmission electron microscopy (TEM) (arrow, % 15,000).

BRIk ol E 2 b BEOHE I, EW
HIHORERE T T, FFIZ CNI ORERE & MMF
OIS, BN REIHIF ORE & 2 E
XY, BHBEERENGEZE LY, oLk
RECLEDLLT, BHEEBEREISUWELZWGEI
1, JEHSS & D&% 1T o 72 1T, IVIG(intrave-
nous immunoglobulin) ¥ K7 # EVOFH 52479
ZEDVDH L.

MR & 72 % DIk, BKVN 3RS & P69 5 H
T, BEILBRICEET A DB, BAEER
HLRHLC, SV-40 B & (3 BEN 72 SISO JRANE
%, MENREE, SREMER, SERMETSHDE~D
CAd bR &3 A HEIEMBPUS DGR 2 BED .
77, BKVN T, C4d 2SRMEEREBIZHEET 5
BaNH b EOWEND VT, HEROEH LXK ET
NEFRTH 5.
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BKVN OB EAERICB L Tid, Banff &k
@ Working Group 2* HIRE SN TV A5 EN D
5% ZOGHETE, RMELEBEDOIE T stage
Ak B o, MERMEL (REEEREZE) 2L
A% \) O AT L 72 (Banff 2007 4 43 T O ci3
(ct3)) b D% stage C £ LTW5A. S 5ITHEHD
AV ARG (SV-40 BB tEiR) % & & i
TAHILERBLTWS (Polyoma viral load (pvl)
scores)”.

RGN, RME ML OB, FREEOZEH
EDH D Z L5 stage B, SV-40 BEE A v A &G
Mgz 220 5 JRME S EED 10% UETHE I &
A5 pvlscore 3 & W L7z, MBIRZHT L L THIT S
NZREBEK YA VAo —HKEER, 962x10
copies/mL & BEE % LA 2RO

Ry V8 ERIZSVA0 MR G E 2 5
BKVN 122w T, Nickeleit 5 O#EHICFEEA D
5. F 72, Celik 553834 ® BKVN O & A #H ik
124 BARIZDOWTHRE L-mEYIC X 5 &, 151K
T, foyEgets % in situ hybridization I X A K7~ >~
B L CD BK 7 A W ARRGDHER SN2 AT,
AR % &k 12%, 24 v ¥ AMEEE(LE
23%, microaneurysm BZ1b% 28%, B DOBHER
ERAASE (Banff 1997 03 T cg WE) & 64% 1278
Wiz, TN ORRBIREDEZR LIRFTR & DRI
HEZBEIIRD 0o 720 M7, EAKRERE
9 BKVN OJEfIH#EY Cl, WET Ry~ &L
22 SV-A0 BBtk Tdh o 7228, A3 v 7 L HEHEHE
THERBEWNHEEMERE RO L ho e, HOLHURE
Tid, K< EEEADIgG, C3, CAd LB
BEINP EHEKE, RICRTY VERONH LB
B ER MBS 2 UL E L D, Ko< Exek
BT 2HDLERSN, ABITRDIRIKERE D
ERAKREERTHIENTES. 2720, LARKE
BEBDLEGE, TOREEXETTERAE LTEAL
FFANSN TS DX, SRR LRER 28
BV D RIEREALD A U 5 IR B AR R R Bk
KB4 (necrotizing crescentic glomerulonephritis)
Thb. THNEERGLLTMECrOLEAL LD
12, SR, REBZHE) CEPIBEAETHLN
BK 74 W ACBE L - AEERTE, HEESR
BREOWIEIINEDLT, RIEROBIZ L WP H
BBV Th, BHENO & A AERRE AN
#C, i Cr © LFIEBD 225, RTROZELZZ
Ldolz, i, INZHA MATaT AV AR
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T EAREERT 2RMBERELRDL T L
HHI NS DRETIE, HRERMEA MR B
JlZH A P AFT Y4V ARGELRD b, REEN
O crystal L 2RO 2B H S, I L, BK
TANVAFRY < VB EEMRICIIERET 505, &
RN R EMENDOEREE 2L STy
%. BKVN BT 2 R < v 5 bRz e R0 B R
DO BERMERIIAEZD, MO £ v Rk
MR LA E VBN R 7 = B E R IRRGe R AT
REDLNLMEMEHHY. HEHTORTLAD
&, EAMREEREES BKVN X, BK 74 VZAED
%, RAIERITROEER L HB$ 5 2 LR
EEZ LN
# W

SRERE DR Y < B ERIC SVA0 BRI 2 72
5 BKVN d#iE2 47, ZOBKRNERITAH
THhb. EEMIMEMICH S BKVN IZE LTI, R
& EREED stage, FIEOMKEL (c) PHBE
B A4 VAR (pvl) AR LT, 757 PAILBT
B A4V ARG O B TE R0 70 &% REMNC AT
L, BESERCBEERETR L OBE 2R
LI EDBLETHS.
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