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DIFFERENTIAL DIAGNOSIS OF KIDNEY TRANSPLANT
REJECTION AND CICLOSPORIN NEPHROTOXICITY
BY URINE CYTOLOGY
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To make the differentiation of kidney transplant acute rejection and ciclosporin (CS) nephro-
toxicity urine cytology by classical Papanicolaou with immunocytochemical stain has been perform-
ed. Increased numbers of renal tubular cells with lymphocytes and monocytes were found in
both rejections and CS toxicities. CS toxicities were associated with increased numbers of proximal
tubular cells. In immunocytochemical stain, increased numbers of CD25 and CD 8 positive cells
as well as increased ratio of HLA-DR/cytokeratin positive cells were typically found in rejections.

It is concluded that the proposed analysis of urine cytology is 2 non-invasive and reliable

method for daily graft monitoring of acute rejection and CS toxicity.

(Acta Urol. Jpn. 37: 1153-1158, 1991)
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SEEHEF S 7w A KD v (CS) 1k, BEEOL
ERIRBOCH L Sehboo, LORFRATH
ABEEC LY, G L OBINBHIMRMEL It
Twh. BERMEGERIG, CS BEEOHEEDE %
15 ECRVEHRFRTHHH, BERCIhDLY
BT HIERBENIBEESNEE RS, bhubhil
ARG CS BEEy 5@ BN &35 -
Ex BRI L LcRAIAZ %, Papanicolaou $ifs, #
B LR AL AW TT - 1.

X &R EHE

19884E7 5 19894F I 23l T3 — ¥ L KB TTbh vt
BRI, ¥ X UN1989%h b 199041 S IR 3778

BB TAT Al TR, FH4ERICIGE L2k
EHESUG1T6Y, CS BFEE0ML MR L Lic. AfkiE
HEIS176IH 1460, CS BEZ=2061F 6 Hli B e
LOBWIL, ToOMIERRIRE, SERC X 2L
fo. BRI X2 U BREIEIB UG 1 4619 1361
ARG, 1 PIERER + ERIERRIGTH
D, CS BE#EL 5 A7 RMEHEES, 1 fIHEH
FH+ MERERETSH - .

PR 2 Re ABRPER R, BB
ZEAZECHRELLE. 50ml OR% 700g 2T 10
SRE L, Hank i TEk##%, Tripanblue #ff
Wi CHE L, SRS CRPHIRE Y RIE L. X
bz, FRRCEL Uk, Refiiagce 10,000/ml
¥ L, 1 b A v (Shandon, Cytospin 2)
% F\~C Papanicolaou %5 (65g, 24MH),
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Hlafezegta (55g, 641D Ao F v 27— 1 R(E
JX L#z. Papanicolaou JH7 V37 — MR,
EEHRAF L — CYTOSTAT 400 (SimatAG, Swi-
tzerland) H AWML A %/ — A THEEL, Papani-
colaou Yefu BTV MisE Lic. BEHE LI Y
vk, BB, RMIERMIRG HAEMN (Fig. 1a/b/
¢) TRP L giifa<e s Persk o7 LRl e
Lieh o te. REHITR | ml Bic b offifalor i 5
L.

fpsMafbaE g, FOBV{T -7 A A
EVTE Lz 7 Vi g — b o, | ISR L,
BRI TIOHRO 7 « b YEEEIT, HHIC R
L EYtx 1T o b, HATOIBET 7 AT » 7T
WEL, —70° TR Lic. Jefa ik, alkaline
phosphatase anti-alkaline phosphatase (APAAP)
wa AW, w2 7 e —FaAgifkE, T (CDIY,
Dako 1 20), T4 (CD4, Dako, 1 2), T8
(CD8, Dako, 1 20), Tac (CD25, Dako, 1
10), Lu5 (cytokeratin, 1:200, Loche), HLA-
DR (HLA class 11 antigen, Dako, 1 20) T
5. {FEOKEE, 0.05M Tris-Nacl buffer Tk
EOBRECHFR L.

FA PAEVYT VAT — MY, BBRATIKIE
FB T304 G X4, 0.05M Tris-Nacl buffer &
T L, T2 P (rabbit anti-mouse
globulin, v FMET1 : 30CFHHD &304 RG24,
BYEH, APAAP-complex (Dako, 0.05M Tris-
Nacl buffer % T1 : 80 FHHF) &3040 KIE I+,
Pt New-Fuchsin & OFRIG #2037 - 7. B
%1%, Hemalaun ¥ TP 21T, HA LK.
40018 o Bimfah OB (Fig. 2) ##x, K
lml Bich OB AR He. FALEY, &
MHEERIGE, CS BEENOMEY, £EFMlL
Wilcoxon’s U-test & F\T4T - 1.

i ES

1) Papanicolaou Hsfii X 5 #5R

LI EIG, CS BRESEDRD bhioh - 1o
ficix, RPOBBME, Ticbb ) voomK, HE,
F L ORMEME, SEEMRE OB KM, 47
#%4~5HEORMCHN TO®BAL, #ik13H
plgic 2,000/ml AT &%, FA—EMc\Th A
2 DEWHKREVED, Hik12E I OWTE4E
O X bR L.
LMEIERERUE, CS THREED 5\ LPASME IR R A
PHERZFOHA R, ZEAEDEMTI T, BRY
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Fig. 1. Photomicrograph of lymphocyte and
monocyte (a), tubular cell (b) and
collecting duct cells (c). Papanicolaou

stain.
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Fig. 2. Photomicrograph of CD2 positive cells.
Immunocytochemical stain.

Table 1. The increase of urinary mononuclear
cells in rejection, CS nephrotoxicity
and obstructive complication

The Increase of Total Mononuclear Cells in Urine
(X10% cells/ml urine)

before the episode day of diagnosis
acute rejection

(n=1T) 18.2+14.7 —a 83.9%T75.0

CS nephrotoxicity
(n=20) 16.5+24.1 —  61.4£90.8

obstructive complication

(n=2) 2.6x1.1 — 214

W R EERBRS N LT\ (Table 1),
EMARM R IGEERI D /A CS BEEFEML D b,
motEEmnReLKkE S ODOEBEENKE L, MiEK
DHETEE DB IR D DOXEETH . CS B
g ci, ERPRAOMIAT # & bt 1,000/ml
LAFC, @& A LTI - Tfd 1 BT, B
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Fig. 3. The percentage of proximal tubular cells in total

urinary mononucl

ear cells

Table 2. Mean (m), standard deviation (SD), median (M) and 75% value of the positive

cells for each antigen

CD2 CD4 CD8 CD25 Lu5 HLA-DR HLA-DR/Lu5

(X10¥ml)  (X10¥%ml) (X10¥ml) (X10%ml) (X10%ml) (X 10%/ml) (ratio)

All cases m 4.7 2.0 2.2 1.6 18.0 18.5 1.27
day>12  SD 6.0 3.0 3.1 3.3 36.3 32.7 0.72
n=190 Med 2.4 0.9 0.9 0.0 6.2 7.0 1.15
75% 6.2 3.0 3.4 2.4 16.6 21.8 1.56

CS-Tox m 4.2 1.6 1.9 0.5 19.5 19.8 1.19
n=20 SD 5.9 2.2 3.1 1.3 44.4 42.6 0.50
Med 2.0 0.5 0.2 0.0 4.2 6.4 1.05

RX m 12,34+ 4,940 7.0%%* 6,30 14.2 24.2%* 2.04*
n=17 SD 18.2 7.6 10.5 6.0 12.6 21.7 1.53
Med 6.4 2.9 2.9 6.8 9.8 23,1 1.67

Control  m 1.4 0.6 0.5 0.1 4.1 4.8 1.31
n=17 SD 1.6 0.7 0.8 0.3 6.5 7.3 0.67
Med 0.7 0.2 0.3 0.0 1.3 1.6 1.17

(*p<0.05, **p<0.025, ***p<0.005 wilcoxon's U tests)

ZEME PRI A DHRE D RRC b IR B AT B 3 I e hn
L, DR LA ETRE EEBERORMEMIE 55
WITEAEMIRTH - .

CS BEZEOWD, RMAMZOBEY, RS,
R SE AL R A B B 23 2 B B oo e CHE AL R D
bhaZ L Thotk. ZOBEMIRFMBEONKT X »
CTETRIcY, RPEZHREY 2,000/ml L ETH
ST 8 BITIE, IERSIGHI L b bEARMERROE
FHEITRRE D, 0% % Z X 1D 2 BDARTH b,
FOEAIHBNBE TH -t chicw L, B
Bagpt 2,000/ml K TH - e 128lic>\\Tid, 8 F
M50% % T x, EMRMEMROBEMEIT X hEEET
Botc (Fig. 3). oz hrb, ARSI

R BEEMRDO50% A L S 5513, CS BHEE
wEES LB HDH BB,

—%, FRAPEEMEEA: 2,000/ml U ETH-Th,
R MRS, CS BEE, »5\Witofl
DEBHENRD ONIRWEGIR THB Y, ThbOfE
B RMRZI L B R OIFFERIEE L, REBRIER
DA —vEBELI.

2) fRpiifabERer L H/mE

176l SRR UGEER, 20 Flo CS BREEFEH
TONT, MR LR X Y RB LI RP O &
R MRR R L. A RIS ofE,
FHERIGROREEXRFOMNRE L. R 1ml
Bl v OFH (m), BERE (SD), FRIE (Med),
BIOTRTOY v IS ADT5%E% Table 2 iR,



1156 WMRECE 37%

Table 3. Sensitivity, specificity and positive and
negative predictive value of the anti-
gens for the diagnosis of rejection

cb2 CD4 [o11:] C€b25 Lub HLA-DR HLA-DR
/Lub
RX SE 0.52 0.47 0.52 0.88 0.2 0.4t 0. 58

(n=1T)SP 0.84 0.83 0.84 0.93 0.84 0.88 0.78

P¥p 0.28 0.24 0.29 0.60 0.1% 0.20 0.17
P¥n 0.93 0.93 0.93 0.98 093 0.94 0.95

SE=sensitivity; SP=specificity; PV=predicitive value of
positive (p) or negative (n) cases

LM RGRC 13, CD2, CD4, CD8, CD25
(p<0.005), HLA-DR (p<0.025), HLA-DR/
cytokeratin (p<(0.05) 2%, HEALOEYR b - TLEEDH)
HLhARELYR L. SHIERRIERE 2y P r—2
REL OB TR EDOEIIORERTH T, —H,
CS BEEEA T, SEARLLELTEOHER
MMl LCh, BRoE@dioh ol Bk
RIS 5 B L SR o e Ax 5
LT, EATOIBSEXERED ERE L. &%
e, BB, ThUSORERE25~58% DRESEM:

76% ~86% DEi kM H RO L, CD25 Hiicxd
T % B RRI388% D REZE, 93% DR IRL,

TRCORFEOF TR S RFLEELR L. CD25
LA, HLA-DR Lu 5 (cytokeratin) BBi4:#iRE
It CD 8, CD2 » B RIFIRZME, 15BkME%R R
L7z (Table 3).

% %
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108 19914F
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EREAG, THRLHABETHZ LI X VFRLS
5.
BB EBE O RMIZ O\ T, Papanicolaou®?,
Giemusa® 7 & O—f# 2% f\ iz Conventional
FHETr st sREIIT T Ih TR Y, REY v
BP, H5WILESEMRY 2, EERIGOZEIC R
L, FRATHAHZ LB HEINR TS, CS &x
L LB iEE Te s Wb, By v RS, »
BUTESEHIRY OERICOZENC K T A ER%E
2, FEEREIh TS, —F, CS BEEORIL,
W IR AL R BERIRO R~ D B BH#TH
58 bhbhofRTh, RPESHRFORMEE
RO LR H 50 % L DR CS BEEDOTE N
&, AOEEEY R L. R 5 RlEHa
DO, B4 L RSB isometric vacuolization
% tubular inclusion body® 2@ HLhBZ & B
HBHM, —BEOCIFIAEL, MREHABELIRT
BALL, B, ROMCHEEL, hbofRic
DWWy Stella HY OWELBERABE TH-T. L
T, BP0 0k iR B RoE 425
CS BEEYZMT5 L CTEETHY, 0% % 1b
Bl CS isBEELXRILENDS. Ll
7b, RePEEMRED 2,000/ml Bl ETiE AR
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BIS0GRMO T 235 L, HWR LS. £Z
T, bivbhil I biIc AR LFERER X 2R %
Tote.

R LB T, 7 e —F APk e - TOR
MEOFEL, HeBEBoRBMC W,
SOPOFHEH B0, EEE # K IE OB,
CD8 [Ettfilluss, CD4 Bl X LE e s
LDW|EDHOOR, ORI OVWT Z—ELT
Wigy. Tac HJfE (CD25, IL2 receptor) ¥, &
MM T MldRTRRRE~—» —THBHIP, &
DHUFICR3 5 BN, RVCERRI Y R T84
BRAPCBERD BRI TS0, 5 | DOERE L~ —7
—i%, HLA-DR JRDORBEMETHS. EFERKCH
WT HLA-DR $ii3~=7r7 35—, FYEY5F
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» 7RIME, BRI, MERECELRBWR, HEK
s vt HLA-DR 5, BRHASHCY
EBLLY®, BIROQThB EZATHS.
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IL2 receptor 73,
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MpmzsR < FH &N 525, HLA-DR HUFIHEERIG
DI REBL S, CS BEFRCIAER Sh. &
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Fig. 4. Cytoalgolism for the diagnosis of rejec-
tion and CS nephrotoxicity
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Papanicolaou ¥, it EL BT H OFBR
X0, UTo Xl x 2L > % (Fig.
4). ¥, Papanicolaou R X b, FpfifanE
B, AEZRITS. YV v-mk B REEMER £4
EHRRSE O LB 2,000/ml LITieh, B
RIGORHEMITIE & A BT\, RSN 2B
BD50% R LICEAE, CS R XA BEENELS
5. MR 2,000/ml P RO, SEMRMERME
PHEETHIUT, AT CS BEEZDTREMENE,
MBS 2,000/ml CIRAFIBESRIEL TV AB A
3, REMREERELETTA. CD25 [BH#ik
7% 25/ml Ll k, CD8 [BiMfass 350/ml LAk, %
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SRR TSR BB,

bhbh o710 2HEEHERISFIF 156 3 b0 2
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R LR A X 5 RGilZERE, BBHEEOCA
MIERIGE v 7 v AR ) VEBEEY BER, JERE
&L S 5 HETHS.
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