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——— Abstract

Purpose We assessed the sensitivity and specificity of the noninvasive BTA stat test for detection of bladder cancer with special
reference to the grades and stages of the tumors. Materials and Methods A total of 163 patients provided voided urine samples
for the BTA stat test and cytopathological study. Each patient underwent cystoscopy. Transurethral resections were performed when
a bladder tumor was seen or cystoscopic biopsies were obtained when a carcinoma in situ was suspected. Sensitivity was determined
using voided urine samples from patients with histologically proven bladder cancer (n=125). Specificity was determined from
patients with benign urologic disease (n=40), healthy volunteers (KTP donor, n=20), malignant urologic cancer other than bladder
(n=18), non-urologic malignancy (n=2), and patients with a history of bladder cancer but free of disease (n=24). The sensitivity
and specificity of BTA stat test were compared to those of standard voided urine cytology, and the sensitivities of BTA stat test
and urine cytology were stratified according to histologic grades and stages. Results Overall sensitivity of the BTA stat test and
urine cytology were 86.6% and 45.2% specificity were 72.3% and 97.3% respectively. For each histologic grade of transitional cell
carcinoma (grade 1, 2, 3, 4), sensitivity was 36.4%, 84.1%, 87.2% and 91.3% for BTA stat test, and 18.2%, 13.6%, 53.2% and 82.6%
for urine cytology, respectively. For each stage of transitional cell carcinoma (stage Ta, T1, > T2), sensitivity was 50%, 81.5% and
98.4% for BTA stat test, and 0%, 5.6% and 75.4% for urine cytology, respectively. The false positive of BTA stat test was seen
in patients with gross hematuria, urinary tract infection, urologic malignancy other than bladder cancer and benign prostatic
hyperplasia. Conclusion BTA stat test is a simple, non-invasive, inexpensive adjunct to cystoscopy with urine cytology. In our study
the BTA stat test was clinically reliable in the diagnosis for bladder cancer, and can be used as a screening test for bladder cancer

in patients with hematuria or irritative voiding symptoms.
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Table 1. Comparison of sensitivity and specificity between
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4L A tHp=0.217)(Table 3)

Table 3. Comparison of BTA stat test results between with
and without gross hematuria in patients without bladder
cancer

urine cytology and BTA stat test BTA stat(+) BTA stat(-)  Total
. Gross hematuna(+) 8.6% 45.2% <005
BTA stat test  Urine cytology  p value Gross hematuria(-) 72 3% 97.3% . <005

Sensitivity 86:6% 45.2% <005
Specificity 72.3% 97.3% <0.05
2. T3 =484 #3x 2 ¥7)d @& BTA

stat test9} QA X AALS] Wi T

Zoko] zAEAH Folmd wE ¥FEE=s BTA
stat testd A9 grade I, II, I 2 IVolA zhz}
36.4%, 84.1%, 87.2% 2 91.3%E Yehlo] 3=
0E NHEe] Fo% Aols BHA o (p<0.00D), ¥
7 WpEe] ZAHME Ta T1 2 TZO]“O%]H
247} 50%, 81.5% ZE 984%E UERHo] #2%k Afo]
Z BAtHp=0.002). LAEZHALY] ZH$ grade I, II,
M 2 IVellA Z+z; 18.2%, 13.6%, 53.2% H 826%=
23To] B2 Fo3 Aole AN (p=0.056), Ta,
T1 2 T2014eA 2447+ 0%, 56% 2 754%= B7]
9 wiztze BASAH FTvis: #EY F AT
(p<0.001)(Table 2).

Table 2. Sensitivity of urine cytology and BTA stat test

stratified according to ‘histologic grade and stage for
transitional cell cancer in 125 patients
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Table 4. Clinical features of patients free of malignant
bladder tumor and false positive results of BTA stat test

BTA stat test(%) Urine cytology(%)

Grade(No. of pts) :

1(11) 4(36.4) 2182) .

(44) 7@ - : 6(136)

47 41(87.2) 25(53.2)

v(23) 21(91.3) p<0.001 19(82.6) p=0.056
Stage(No. of pts) *

pTa(10) 5(50) 0

pT1(54) 44(81.5) 3(56)

pT2-4(61) 60(98.4)p=0.002 46(75.4)p<0.001

Category No. of patients No. of false-positive(%)

1. Follow up after TURBT  and negative cystoscopy 24 5(21)

2. Healthy volunteers 20 0

3. Benugn urologic disease 40 22(55)
BPH! 8 3(375)
UPJ* obstruction 2 1(50)
Cystitis, prostatitis, pyelonephritis and renal Tbe! 30 18(60)

4. Non-urologic malignancy 2 0

5. Urologic cancers other than bladder 18 5(27.8)
Renal pelvis cancer 4 4100
Prostatic cancer 3 1(333)

Renal cell cancer - 11 0

~ transurethral resection of “Bladder tumor
: benign prostat_e hyperplasia

. ureteropelvic junction

: tuberculosis

- 50 -



> oo 12 or?,
1o,
g
\]
L
o\
o
R
A
ot T
0
K
e
X
2
AE
rlo
M
ot
bt
]

AApAte] sdmd weh dFgs Be
Sahed 7R Alzke] @el AgHH
= EY A YoM E BE A7 whe}
#Ed Zo)ld BY F Uk o] =

iy o
&
Mo

o] &3 WO Z polymerase chain reaction based
assay, telomerase activity 18]3l, microsatellite
analysis5°] Uth'*? Parente 5'9¢ ¥ #A&A
wEoke) 9= whow a7 WA cytokeratin
199] &34 FHES FAI7I9s ELSA-CYFRA
21-1°lgke ¥WaEgHuHE AMs= st
NMP?22 immunoassay’> e SQAA WA aciula ol
FEE 58k wgoln, A2 Stampfer 5'00) 2
g A get Bl oS AMgst W
s dF3rx stHTh AT o3 WHE
B=7EA 9] Azto] Bo] 28dTE WAl gle
T ZAAEY Anrr 1oteln AAbe] BERA wiE
o J4AQ HALR AR&E7lell= A <fo] ﬁl%ilﬂr
BTA stat test7} 48 ¥ @3de] Ag 2 F
147“}011 Bo| o]&x1 =l 7] BTA stat test
ZHHEHE 74 A

o0 H F[O ofd N

latex agglutination assay®

Bl nRaEel gy SEAS BAse
dhgeliEdl, FA AAgEdel Agel glolA
RIZEE 404%04 8% MDD Solmt 8%

MM R2%E RAR” olF dAZEYHS o4
lateral flow immunoassaydH]2! AuraTek FDP7t
ARE-Eo] AEAHQY QAZHAA R 27 BTA stat
test®} Bl H7|1= stF)

a2 AFEE 3 U BTA stat tests A|@Ao] A&
HAdEe] Z7] BTA stat testol]l vls] & wizing
Rustn o}k Sarosdy P& Waole] e
ek HAAR A BEH-E 1 404%2) ‘117.}5—3— Ho g
A EZZAALY] 166%38 Fo8A LS B9 FUn
274 A4S dez P& o 9690/4 2 Eo)
=2 rRudgen o 9% g46%F aMTAA

- 51 -

ol ©o]83 Bladder Tumor Antigen(BTA) Stat Test®} SAFEzHAI}S] vl

69.2%° ®la] FoldtA E2 UPREE Bustgt

%719] BTA teste] 8|3} BTA stat test= ZHAF A
oy 7k AAA7F HBagle] aWivtoR ZHAEAl
A bt = Qlo] 84 o e AxEe A
=7t QAEAARY] 452%01 Bl 86.6%= Folet
A ERLP<0.05) o) Sarosdy 572} 58%, Wiener
5] 57%RT B FAAG. Solxd gloiME
SAZHAY 973/~ BEY ¥ 723%% QAL
A 0.1(p<0.05), Wiener 50|
HIE 68%9F l-xﬂ A¥g Ho| Foh ke ®

15 2 9 AT BATET AR F7)
Aol 7b ol =

E7331 BTA stat test’} QA%EZ
Et =4 et ov Solre "o

i%u Z/‘i!?i}xi v‘i— = 4 #7]ld & BTA stat
test?t QAEAALY] NZEE v YS w BTA
stat test®] A% grade I, I, Il 2 VoA ztzt
36.4%, 84.1%, 87.2% % 91.3%E eEhfo] E3xd
WE s ot AolE RO m(p<o.o0l), B
718 97z SHAME Ta, T1 2 T20)0lA 2z}
Zk 509, 81.5% E 984%E el o] 93 Aol=
HAHp=0.002). 2AZTHAS] F$ grade LI 2
Vol Z+2k 1829, 13.6%, 532% % 826%=2 E3l%
o W Fog Aol AR (p=0.056), Ta, T1 %
T20) el 242} 0%, 56% 2 754%=2 8714 97+
T BATAR] F7He #FE £ AAHp<0.001).
webA 2 B3yt YBSE 1 87 Ad8E
NaE7t S7kee A

AREY B¢ & 739-7F 27.9%
(29104929 o] F 1931(655%)°l41 BTA stat
test Y-S Ho] g FukaE BAIgle] St
2 HxAldlE= BTA stat test7} $Adog UL 4
o]

mlo
e
&
fas
32
2 5L

N
2
ek
Br
N
30
rlr

FE 16" F 1%H(6.2%) A% BTA stat
*AE B ¥not BTA stat testd] Ze}=
Fo] glee %‘JJ o}7l¢ %E}

= 20% 251 00/)01]*1 BTA stat test
& 4 9193 Sarosdy SX% ART A



Fo2 WS W B ¥ 5ol
2 Sarosdy §7¢ ol A¥AHL
(AN, 24, ATy 2244
o] BTA stat test7} ¢jv]E 712
71 = stgon, olzidh uA
7 A Folrp B

_:6)—01-34_ 71-_9_ ;(,1 _cﬂf;]
7l°ﬂ Loy Al ZJ 22

o K
N

%o, .41

s

B o

A}

=

N2
o

yo fo
o
% o
W
n
2 ‘{N
oN

i 3

J&—i)g[lmeklr*

=)
==
2,

il

o,
ol
AL
o

o
o2 of Hd
“ o o X

o
o L

e
R
il
L

@)

lo,
e
N

g

test= 3754 FH&1

e Azss, QAEAAse] Wae of

jom—y
e

ok

ZAeg Fuxa r}

ool ARES FHst & o BTA stat teste
Fougtely mEIAE AFEATE Al e
A2 XFT A FTEHE oF 0-90%A LA
7V53h, BTA stat test7} @v|3 23 dxut 33
S54SR BARA BRETES Adste BA)
2 A4E 4 g Aoz AAHEY =3 TAHZ
B34 Rdd ddME & F FU1HA AAR
ol &= WFAAA B SAEZA HF E4 o
AR AEsH o5 dAPAIR FE3| &
2 5 s Aoz Azdn
q4&

BTA stat teste H] A&Zolx 7tAS W, Hojd
UAER A& ARE IS F v FHo] o
o QA EZAA] & G2 Solx ¥ & YA
Hhg Fol tigh A7 JMPBHL glo] FF RF
A 2 LAEAA Y] gAPAZE SRS o842
F Ag Aoz AzA

FaEd

1. Wiener HG, Voois GP, van't Hof -Grootenboer B: Accuracy

of urinary cytology in the diagnosis of primary and recurrent

bladder cancer. Acta Cytol 37:163-9, 1993

Kinders R, Root R, Jones T, Bruce C, Hass GM: Complement

factor H-related proteins expressed in bladder cancers. Cancer

Res 38:29A, 1997

. Mostofi FK, Solbin LLH, Torloni H: Histological typing of
urinary bladder tumors. Geneva: World Health Organization,

- 52 -

10.

11.

12.

13.

14.

15.

16.

17.

18.

5 g=A Al7TE Als, 2002

1973

. Fradet Y, Cordon-Cardo C: Critical appraisal of tumor

markers in bladder cancer. Semin Urol 11:145-53, 1993

. TNM Classification of Malignant Tumors, 4th ed. Union

Internationale Contre le Cancer, 1987.

. Loening S, Narayana A, Yoder L, Slymen D, Weinstein S,

Penick G: Factors influencing the recurrence rate of
bladder cancer. J Urol 123:29-35, 1980

. Raghaven D, Shipley WU, Veidhiuzen RW, Russell PJ,

Richie JP: Biology and management of bladder cancer. N
Engl J Med 322:1129-38, 1990

. Heney NM: Natural history of superficial bladder cancer.

Prognostic features and long-term disease course. Urol Qlin
North Am 19:429-33, 1992

. Fardet Y, Cordon-Cardo C, Whitmore WF, Melamed MR,

Old LJ: Cell surface antigens of human bladder tumors:
definition of tumor subsets by monoclonal antibodies and
correlation with growth characteristics. Cancer Res 46:5183-87,
1986

Sheinfeld J, Reuter VE, Melamed MR, Fair WR, Morse M,
Sogani PC: Enhanced bladdeer cancer detection with the
Lewis X antigen as a marker of neoplastic transformation.
J Urol 143:285-89, 1990

Pode D, Golijanin D, Sherman Y, Lebensart P, Shapiro A:
Immunostaining of Lewis X in cells from voided urine,
cytopathology and ultrasound for noninvasive detection of
bladder tumors. J Urol 159:389-92, 1998

Yoshida K, Sugino T, Tahara H, Woodman A, Bolodeoku J,
Nargund V: Telomerase activity in bladder carcinoma and
its implication for noninvasive diagnosis by detection of
exfoliated cancer cells in urine. Cancer 79:362-74, 1997
Mao L, Schoenberg MP, Scicchitano M, Erozan YS, Merlo
A, Schwab D: Molecular detection of primary bladder
cancer by microsatellite analysis. Science 271:659-64, 1996
Pariente JL, Bordenave L, Michel P, Latapie MJ, Ducassou
D, Guillou ML: Initial evaluation of CYFRA 21-1
diagnostic performances as a urinary marker in bladder
transitional cell carcinoma. J Urol 158:338-43, 1997
Soloway MS, Briggman JV, Carpinito GA, Chodak GW,
Church PA, Lamm DL: Use of a new tumor marker, urinary
NMP22, in the detection of occult or rapidly recurring
transitional cell carcinoma of the urinary tract following
surgical treatment. J Urol 156:363-67, 1996

Stampfer DS, Carpinito GA, Rddriguez-Villanueva J, Willsey
LW, Dinney CP, Grossman HB: Evaluation of NMP22 in
the detection of transitional cell carcinoma of the bladder.
J Urol 1998; 159-64:394.

The United Kingdom and Eire Bladder Tumor Antigen
Study Group: The use of the bladder- tumor associated
analyte test to determine the type of cystoscopy in the
follow-up ofpatients with bladder cancer. Brit J Urol
79:362-66, 1997

Sarosdy MF, deVere White RW, Soloway MS, Sheinfeld J,
Hudson MA, Schellhammer PF: Results of multicenter trial



19.

20

el

1=

using the BTA test to monitor for and diagnose recurrent
bladder cancer. J Urol 154:379-84, 1995

Sarosdy MF. Hudson MA, Ellis W], Soloway MS, deVere
White RW, Sheinfeld J: Improved detection of recurrent
bladder cancer using the Bard BTA stat test. Urology
50:349-53, 1997

Sarosdy MF, Hudson MA, Elhis W, Soloway MS, deVere
White RW, Sheinfeld J: Improved detection of recurrent
bladder cancer using the Bard BTA stat test. Urology
50:349-53, 1997

Wiener HG, Mian CH. Haitel A, Pycha A, Schatzl G,
Marberger M: Can urine bound diagnostic tests replace

- 53 -

22.

24,

o] o] 83 Bladder Tumor Antigen(BTA) Stat Test®} QAIE7FA o] v

cystoscopy in the mamagement of bladder cancers? J Urol
159:1876-80, 1998

Enfield DL, Ishak ML, Redmond WIL: Hematuria and
complement factor H-related protein in unne appear to be
independent. J Urol 15%(Suppl):243, 1998

. Johnston B, Morales A, Emerson L. Lundie M: Rapid

detection of bladder cancer: a comparative study of point of
care tests. J Urol 158:2098-2104. 1997

Schmetter BS, Habicht KK, Lamm DL, Morales A, Bander
NH, Grossman HB: A multicenter trial evaluation of the
fibrin/fibnnogen degradation products test for detecting and
monutoring of bladder cancer J Urol 158:801-804, 1997



