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Purpose: The purposes of this study were to compare the
relative efficacy of urine decoy cell (UDC) and polymerase
chain reaction (PCR) for the polyomavirus infection (PVI),
and to search the efficacy of preemptive immunologic control
for PVI in earlier stage before irreversible graft injury.
Methods: Between Mar. 2003 to Sep. 2005, 265 patients
were monitored for the PVI after kidney transplantation. Of
the 265 patients, the results of preemptive immunologic
modifications were searched among 222 recipients who had
the complete data. Results: Of the total 222 patients, 75
patients (33.8%) were positive for UDCs in at least one
examination. Overall cumulative incidence of PVI was 32.9%.
According to the episode of acute rejection, the one year
incidences of PVI were 51.4% and 29.5% in recipients with
and without the episode of acute rejection, respectively
(P=0.0047). Using decoy cells as a marker of PV viruria,
cytology has a sensitivity of 57.1% and negative predictive
value of 74.1%. The specificity and positive predictive value
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for viruria (not viral nephropathy) are 67.2% and 48.8%.
False-negative results occurred in samples with suboptimal
cellularity, and a low viral load. Three cases of PV
nephropathy (PVN) were documented. From January 2001
to December 2002, when we did not prospectively monitor
UDCs, 7 cases of PVN were documented among the 116
recipients. Conclusion: The combination test of UDC and
PV PCR should be considered as screening test for PVI due
to low positive predictive value of UDC. The modulation of
net immunosuppression based on UDC values and PV viral
loads may reduce the development of PVN. (J Korean Soc
Transplant 2006;20:193-200)
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Aoz AT 283l A& decoy cell
2l PV-PCRY| 435 AAAS 2ASHY] SeiA e SAld &
At gAY HAZE 7Fed ™ 9991 (59%)E EAUIGeZ

o

2) AH decoy cell Al

1:]-

r°1‘
:_{ ﬂ.lll'U
iﬁ; ox Mt

ﬁd
Q‘L
2
31

O

) M{N'
o
_l

o, m[ru
Oll

S
m
-{11

40 »
d

L
jﬂ
[r

in&ﬂuﬁ%ﬁ&mlog

o}

® R 2
)

it

A&

Decoy celld ZAF= 4% ZA 10 mLE cytospind} <]
Papanicolaou G2 & decoy cell®] 4ol W&} 1~3% a few,
4~970+ several, 18] 31 107} ©]’4-2 manyZE &3} ¥t
AgHoz #5333

3) PV-PCR S5} A}

3k =58 93l Lysis Buffer (bioMerieux BV: Boxtel,
Netherlands)®} Magnetic Extraction Reagents (bioMerieux BV:
Boxtel, Netherlands) S A}-8-3}<] Xﬂz/‘}«] 2o ugt %
3} AW A blo]#{ 2 DNAS 3}t PCRY primere
Bioneer (Dae]eon Korea)o] F& Xﬂ%.LO}oz] AH&-3HE 0T,
probe= TIB®MOLBIOL (Berlin, Germany)< AH&-3}%ith.
PCRH S A& 73] "4‘:'33]—”4 DNA FZ ¥ primer,
probe, MgCI2, nghtCycler FastStart DNA Master HybProbe
(Roche, Mannheim, Germany)& nghtCycler capillaries (Ro-
che, Mannheim, Germany)ol| ¥ 1, 5+ ¥ DNAZE capillary©l
Y=tk 28]3 LC Carousel Centrifuge 2.0 (Roche, Mann-
heim, Germany)©ll % 3! spin downA|Z] %] real time PC%

H] 9] LightCycler® 1.5 Instrument (Roche, Mannheim, Ger-
many)E ©]-&3}o] FE3}Y L =, denaturationS $3l 95°C
o] A 107, amplifications 913} 95°Coll A 102, 57°Cel A
10%, 72°Col A 20%7F & 453] HEE31g o, vpx|go g
40°Co A 30%3t coolingdtSith. o|wl] SV40 vlo]H2E A
9lg 4 Q1= primers aLQtete] AFE-3FG1 o BK Hiol
28} JCHlo] ) 22 reaction probeE Ao HHSAIA 7HE

&tk o] real time PCRY] linearity range 5x10°~5x
10° copies/mLo] H =2 t5ich 18] ¥FE2 LS BK v
ol RFEATFE VT ATCC (American Type Culture
Collection, Manassas, USA)°| A T3t o]S o]&3}]
plasmid®l cloningd}®] 35 DNAE TS0 A ALE-3F4Th

4) HAAH M2 AE

[ B |

FHAYGAAAZ cyclosporine A (CsA) E+ tacrolimus
(Tac)E AHE-3ATh 2HZol =+ % 2U HHFH predni-
solone 1 mg/kg/day2 A3l % Y methylpredniso-
lone 1,000 mgs 45 F 359 ZX 733t prednisolone
10 mg/dayS A &#FoZ ALE3IYT F71E myco-
phenolic acid (MPA: mycophenolate mofetil 1,000~ 1,500
mg/day T mycophenolate sodium 720~ 1,440 mg/day)S A}

&5te] tiFE AsaggA e S 712 g 3tk HLA
LA, W A4AF, BY g 2R 59
A5-ole MPAE A|&g o]F oS ARSI
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g Y. 4 T decoy cell B PV-PCRO] %A
A A5 MPAS AMES FHIH oM, Tacs AME3t=
744 CsAL. 29| FANMAE ettt WA A =
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gyelxte] v E 98] HFY ”d—;f—{— chi square testZ,
48 HMFEE ANOVAE A]33}9 AL, decoy cell£ o] &3k
U &2 Kaplan-Meier H2 2183 7} & 719
H|WE log rank testS AF&-3F 3t}
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2227 9] A T Hit A#-2 402+11.14(9~68
Aolm, e FAdjeddel zh2h 1457779 ©] ATk, Decoy
cello] A& E FA$= AFZo]4 & 1,3,6,9, 281 12714
ol ZZt 134(6.0%), 25°1(11.4%), 28] (13.1%), 41¢]
(19.6%) 183 304 (152%)E, % F o d 71d 52
PV ZEES BYTE &W decoy cell OV‘4?(75‘I‘)°1]/\1 o]
Fukgo] Wy NiEE 24.0% (18
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)02 2A7(147%)9 11.6% (17%)] vl & WS
B Y TH(Table 1)(P=0.020). A7+ Aol A decoy celld 19
A A EL 329%0| AUt TS Ao A] & ZT)d F4
ARukS-o] o] gl Aol PV 2 19 F7 @A

EL 514% 2, §AAFE9 Bl gle 74

49 29.5%9

v el 593k &= JTh(Fig. 1A)(P=0.0047). L2t} FH S

A A (CsA vs Tac)d] E7

2 g2 7NxA44AE E PV

el BAES] Apole HolA FUTH(Fig. 1B).

Table 1. Univariate analysis of demographic factors related to the PV infection by means of urine decoy cell

Urine cytology

P value
Negative group Positive group
(n=147) (%) 0=75) (%)

Age (year) 40.0+11.2 40.5+10.9 N.S
Duration of dialysis (months) 23.6141.1 24.6134.2 N.S
Mode of dialysis N.S

Preemptive 29 (19.7) 19 (25.3)

HD 95 (64.6) 47 (62.7)

CAPD 23 (15.6) 9 (12.0)
Retransplantation 16 (10.9) 7 (9.3) N.S
Type of donor N.S

LRD 97 (66.0) 44 (58.7)

LURD 42 (28.6) 25 (33.3)

Deceased 8 (54) 6 (8.0)
ABO matching N.S

Identical/compatible 130 (88.4)/17 (11.6) 67 (89.3)/8 (10.7)
HLA mismatching 3.0£1.1 2.9£1.7 N.S
Acute rejection (nofyes)* 130 (88.4)/17 (11.6) 57 (76.0)/18 (24.0) 0.020
Main IS (CsA/Tac) 99 (67.3)/48 (32.7) 42 (56.0)/33 (44.0) N.S
MPA (no/yes) 12 (8.2)/135 (91.8) 8 (10.7)/67 (89.3) N.S

N.S = not significant; preemptive = HD within 1 month; HD = Hemodialysis; CAPD = Continuous ambulatory peritoneal dialysis; LRD

= living related donor; LURD =
mycophenolic acid.
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Fig. 1. Cumulative incidence of PV infection with urine decoy cell. (A) Different incidence of PV infection by the occurrence of acute
rejection (AR). (B) Different incidence of PV infection by the types of immunosuppressive agents (CsA versus Tac).
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Table 2. Comparision of quantitative urine polyomavirus load by semiquantitative urine decoy cell

Number of urine decoy cell

0

1~9 >10 P value*

Urine viral load 3.3x10°43.1x10% copies/mL
+

T a

4.3x10°+4.1x10° copies/mL

6.7x107+3.9x10" copies/mL 0.009
a b

Urine viral load (meantSE). *Statistical significances were tested by one way analysis of variances among groups; The same letters
indicate non-significant difference between groups based on Tukey’s multiple comparison test.

2) At decoy cell 2 PV-PCR ZAlS| H|11

AT gt 2229 Fol A SAlA FL & HA A
decoy cell @ PV-PCR ZAM} 7Fs38t 8 d & 994](597)0ll
A 2% W decoy cell¥} PV-PCR ZAMEHE EA4351%Th
o] FolA AW decoy celle] AZE HE A7) 584, 1~97)
7} 214, 283 107] o]/do] 204tk 28] 1 decoy cell
AL FAO AAREE 2w PV-PCRE BH A (zEF 23}
E Zz 33x10°43.1x10°  copies/mL, 4.3x10°+4.1x10°
copies/mL, 123l 6.7x10'+3.9x10" copies/mLo. & Z} Al
Z7He] §-2]3 2po] 2 K. th(Table 2)(P=0.009). & 997 <]
2W ZAA A decoy cello] HEH A= 412 21 T &
W PV-PCR AAM} %4 497} 204 ¢ th(Table 3). A+
tl ol A protocol A1 S Al8kA] ekot7] wWiiZol 3
ZF2 PV-PCR AALE PV AHZF9] s 93 57|+
(gold standard) .2 7+ H PV AW ZFo] ol pV H}o]
H2amZo] gk AW decoy cell AN FAASE=
48.8%, SAASEE 741%, DR EE 57.1%, 181 5o
T 672%%t

AeAS Bl 159 E AR S4Z247% A% e Wl
2 A Ao A decoy cell FAS K3l HS7) 8ol
o, e mtole} 2 k10" odhy7t eell, 1 a whe A 1o
= AFHE FAolAs e AR o4 & 1 [d7E decoy
cell FHAFNN ZF SAHLAS HYPon, o]4] 3 97)
Qo] 21 Hho]g 2 9717} 10.7x10° copies/mL, & W 1}
ol# A Y97} 1,750 copies/mLo] o} FA o AAE A&
decoy cell 40| AT A= Ao o]l BAF
A4S Holu A A astor, dA #F Fo
o AGAS B 214 FollA S F decoy cell &
275 BY9 A7 diFEelH, 28y edlelAe o
o2 AH decoy cello] 107 o] o2 HAEHIOY &
PV-PCR AAtA A& 401 o, BF QHg Al o4
Holu o ZAPAN: et A dA A

o> R A oox ¥ B B

Table 3. Comparison of urine cytology and polymerase chain

reaction
Urine PCR (n=99)
Positive Negative
UDC (+) 20 21
UDC () 15 43

PCR = polymerase chain reaction; UDC = urine decoy cell.

3) dlol2{a FoIHAAE S HAAHMAel =H

(Table 4)

2W decoy cell AAME 43S BHAW 7598 F 30 ol A
Bt o] & 7.845.6 (1~28)7H¥ol & decoy cellAAF 2
PV-PCR7A}LS] Azo| wpe} a2 HAAA =4S A
Zatth I F 84 E 20030 £4 W FaE B
Al PV-PCRE A|Z3}7] #of| vlo]gf 2 R3pAAL §lo] &
decoy cell®] ¥HA 22 AL Adfel] wel Aoz WA
AAE z2dsHom, YyrA 2d5 AGgAA =4
Ao PV-PCRE A 33} T} 15494+ 4¥ PV-PCRO A
T ¢ S B HAqAAE - o, 7=
= PV-PCRO] SA4o]1e 1}, 107] ©]%49] decoy cello] =7}
4 o]} A&HoZ HAEHol WYAAAE 245 AT
wd A4 =& Aol PV-PCR AALA LTS B
d 157 wpoly & i A7HHETLEFHAHE Table 4
oF 2t} 1 F 8ofollx AP A WA A 24 & P4
160.3+127.4 (21~324)d vto] nlo]gi2 Hrte] S48
Btk 2eig Uye A 7eo e AT FEAIHA drte
A Fol gloy, utelg s grte] g Fko] o] Foi
2 &ttt A 8= MPAY] &% 50% 7H4s B-9-71 169]
2 7 Btk i dAAE 243 30d = Gyt 42
2199 ol AL, FAzE A A o] 2 o] 19¢], BIZ AT A A o] 4]
o] 94, 1] aL HALR} o] A o] 24| HTh WA A 2T
A 27%H-& MPAE AHE Follom, 312 247 HLA ¢
A AR, MPAS] A33A FA-E, 18]l o]4] = 3714

il
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Table 4. Preemptive immunologic control of PV infection

Preemptive immunologic control (n=30)

Time to initiation of preemptive immunologic control 7.8+5.6 (1~28) months
Mean viral titer at the preemptive immunologic control (+ SD) 9.2E+07+2.0E+08 copies/mL
Mean time to negative conversion of urine viral load 160.3+127.4 (21~324) days
Mode of preemptive immunologic control N=30

MPA reduction 16 (53.3%)

MPA discontinuation 2 (6.7%)

MPA reduction & discontinuation 8 (26.7%)

MPA discontinuation & minimal CNI level 3 (10.0%)

MPA discontinuation, CNI switch, & minimal CNI level 1 (3.3%)
Non preemptive immunologic control (n=45)

Transient viruria 34

Intermittent viruria & urine PCR negative 11

MPA = mycophenolic acid; CNI = calcineurin inhibitor.

Table 5. Incidence of PV nephropathy

Period Prospective monitoring of PV infection n Positive no. (%) PVN (%)
2001 ~2002 No 116 27 (23.3) 7 (6.0)
2003 ~2005 Yes 222 75 (33.8) 3 (L.3)

No = number; PVN = polyomavirus nephropathy.

of At 827 o] o] A A "AAAA =4 FA| AN FAHF &AS Hola IthEH A otgd 714
MPAE AM&3ta QA o, X8 A Fold cal- Z]: 29 mg/dL). T THE 1= ©]4] 3 1470l 2 decoy
cineurin JAA Y EF F=E HEE FA AT cello] a few= AZFEH Ao, F7F 2% glo] AT o]

Decoy cell %A 2745 HQl 759 FollA 459+ WY F 2570l FRAAQ A I olEde] Aoz 237

AAE 2834 Gth T F MdE ) )3k decoy  AHE ABF F PV AWFOE A gon, 2HHA 0}

cello] G2 HAESHJP F4HF T 3/0E o= Aol AR PV-PCR AV 5401l em, A4 o o] 4

O o]/ decoy cell o] HZH A F%tom, U= 114 A o] @ A oted A9 45 glo] g FHBE Fol

£ 229 decoy cell ©] 370¥ °o]& HEF F oY PV-PCR AThE A FFoleEld 7]AA]: 2.1 mg/dL).

AV A&H o2 F40 7 Yol HAAAA S =-35HA| 2L B FA dAHo g2 2w decoy cell HAME

o 3kTh st o AgH TAIE AldetA] Fkd 717H2001~2002
AFET T 399 Aol A A gH o= PV AHF ) F 1167 9] o] A& x}ol| A AW decoy cell AALS A8

o] AGFH 1 o= o]4 & 3,6 7§ Dol & decoy cell sted 1 F 279l A decoy cello] HEH 0T o]F 7

o] AZHAUoY HAAAA 24 Jlo] FH A Fo & A HExF AAME PV Al T o2 ATE Y TH(Table 5).

A AYotE e FEo R o)A F gijdo ZAAAE Al

g3k A7} PV AW Fo] ITENoH, 1% HAAAAE i =

zAstgou A o] dle] Attt e 1< ©] 4

3 127020l 1070 ©]4H9] decoy cello] AZEH o} 482 1990 FHE o] o] PV AW Z0] o] 21%e] 7]5HA

AAAAA Y 2HE AlPetA] ¥ FHAES 5 T, g o)Al A& do itk ARl GHAHA (1)

o]2] Z 247§ el A A otEUY F5o 2 2HAAE 0] AFold T PV 79 ¥ #He7t #AY tiide] Ha

Alge A} PV AW Fo] Ads o] HYAAAE 243} AUTh PV AW F O X852 HTo Futoly = AA T

R, ATEFE AFAA & U vpolg 2 qrte Hast A87F AEH I 9oy obF A4 A5 oby, A

Row, o oo dH A otgde s glo] x| o] 7hA] o] ke HAAL PV 7E9 27 A 2 WA
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Ao 2Holtg, 27] S 93 AE HAAHoZ 4W
decoy cell®] ZAAL, PV-PCR¥H©| 31oH, AAE-2 decoy cell
S o] g3 A A A A F&Adl thste] B
ATk 2 E@rtth decoy cell A AYAHE 2
A ASEE 2 BHadtal 9loH (34) ol o=
‘374 z27 AR 1H4 & AA st PV AW F] e
=2 29 o2 M ETh o 2, &AW Y PV
%J.(polyomavn*us 532 Hlo|# 2 ZHT} 45004
FNE A= AA e (5,6) A EH o2 319 PV
AW FHRG 125 94 YeEhdta BRuska glth3,7) whet
A B AFAMAE B71H 0 AW decoy cell®] HARSF &
¥ PV-PCR ZAMS B3l AWl PV S Ao A WY
e Z7]e] 243dA PV A FToE PS4
2 AZHEY 3 AW decoy cellZ
ZAbet7] $1ete, &% PV-PCRYH =
9]¢ 571 (gold standard) -2 7HF
3t .’I:Eﬂj_ o] 1.’: ol gk decoy celld] dJEFTE FAL
stk J=W 1 gt Bao] wpEH PV AHFo] ofd
Hlol 2o thal AW decoy celld] ¥A JSEE
100% % Histal gloh§) & Ao e utoldiknd
off it 4 decoy cell®] U4 ASEE 48.8%, vlo]H
HZ ol 3t AW decoy cell?] ¥4 dZ%E+= 3.4% (data not
shown)oll E3}3}o}, 29 decoy cellTF O & Hfo]Hq 2~ 7S
o Zsted F=g Aol ATk 1Y AT A A A e
4 o] £t A2 AW decoy cellAAol A A 23S
F A0 Z o] BHokS ul, decoy cell®] i1 1070
14d w= decoy celld] N7 2oz A @ we) v
wate] AW upolg 2 A7k HFE X7} v QA =dT
ol T B &M decoy cell._ 2 g A Yo Q=

tlo > o2 E

L

OrlI.

Hlol g 2o e S FE3] wrdstx FEahy, B3 AL
decoy cello] o] 4%%?% HpolH 9] A7tE Eobxl

£ Apdolt. wepA A

184 WA A 2H Aoz
decoy cell®] AFE-2 AL
Sl

I8tk ol glok 2w
% G vpolel HElE 28 WYHAE Rejue
21 decoy cell 3 PV-PCRE TAIo] Aldate] a2 ¥
AAA 22 BT N8 BHe] AW e Qo] u)
24 & Aoz Aza
PV 79 A AAH o2 AW decoy cell?} PV-PCRE
A o melslor & AlgoR % At s} A3
7 g AFEFH A5 dF el AFE@EH
decoy cello] &40] WA PV-PCR ZAbo A FAQ A&
Hole Agde 2] MY whet A2 7t
°ﬂ?5k% S dtke A e W bholg s 97t
S 13 Hofok 3t ,8) & AFIAME 599
Ea
0

g0
=
=

H decoy celld] SAZAF7} AHAA Y AL
AlA ARd Ao w FAHE = A9 *e v}
e Bole A7 gii-iolgta #ddn. 1

12 r1m
N

] =13

P Akl A A et 2ol AAF FA0] AL
Az A HE, &0 2 4 decoy cello] &4 u
A ¥ 2 A vholg s 47t A&H O He
T glomg pv AF ozl A e H4lg 3
Zo] god How AdHY w3 YU (LA decoy cell
o] okA o] A PV-PCR AA} &4¢1 Aoz YoE o
T2, 9B S 2 decoy cello] HEEHT 4571 tlF2o]
A, A&H o2 YPYE BolE BSNE PV ]9 uh
o~ S
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WPV BapAe o
7bhe Baske £@utt ApolE Kol A Wh(3,59,10) YWHA
© 2 10 copiesimL ©]4Y w] pV A ES =3 £ ok
1 8ttt Randhawa S(11) 107 copiessmLE cut-off value=
FAS W 67%° FHASEE ATk stk & AT
AA AP A HAAAA 2d Ao AW utolg 2 9717t
10" copies/mL ©]4-S 29l S ¥ 7¢9¢th 28y o
& HFH A7 Zao] w2 AW o vpolg s At}
PV 2 Z 3] A#Ao] A8 globe Bk 9o E'E(JZ)
ol F o =97} BAsk Agolt, T3k 9
gl PV 9717} 10,000 copies/mL ©]4 ulj, P
o Ae] 93%e] Solw g ;
el v B2 e PV AMZo 2 e APS ofvjgrt S
63014 PV-PCR 74/\]..‘—_ A 3}
PV AMZ 9 Ae] Solw} 5
oRE G RRER Q] ﬂﬁm ATh(3,13,14) we}A]
Hpolgl 2 HZ¢] %7] AW o Z AW PV-PCR AAL &
SHAl AHE-E 4 ATR(9,1]) Tong 5(15)2 £ A o= 7‘1
oE 8% o) PV 21HF Aol A 2w 2 Foo) PV-PCRE

O

o

A&HHO = %Xé stae), 2wl ME 10° copies/mL ©] 3},
oo A= 10° copies/mL ©]3Foll A A% 9] decoy cello] T
o’ HEHA &ty st T3k AW ulolef Xk 7t
< @A nlolg) & F-&k9] 1,0000 2k B askal ik 1
2y AW A ff wlole|s Fahe] iAol glke 4
T A= EAFTLU6,17) o215 Y W PV DNAY 7]€
2 &4E 71A9s B3 A= G M2 viron & b}
o]#]2x DNAZ} A=t 9] EAgxoz 94 Aol
FAsa ATh(5,18)

PV ZFe] @ lAtel sl AT EA, B AFolAe o]
2l & FAAFTRE S f5-o wet PV 7 E ] WiEe {9
Sk Alol & EPS W HAGAA Y T/ L UE JdAX
o &g 2ol HolA gkdth. 18 AAES] HA A+
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