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Evaluation of Urine NMP22 Point-of-Care Test for the Screening of Bladder Cancer

Chun Hwa Thm, M.D.}, Ji Myung Kim, M.D.!, and Yong-Hak Sohn, M.D.?

Department of Laboratory Medicine, Eulji University School of Medicine’; and The Armed Forces Health Services School?, Daejeon, Korea

Background : Screening of high-risk patients using bladder tumor markers can offer an advantage
of early detection and saving medical costs. For these purpose many tumor markers have been
developed to supplement invasive cystoscopy. Our study evaluated the NMP22 point-of-care test
(NMP22 POCT), which is one of the tumor makers, comparing with the standard urine cytology for

the diagnosis of bladder cancer.

Methods : From January to September 2005, 232 patients who had undergone a cystoscopy due
to bladder cancer associated symptoms including hematuria and dysuria were enrolled in this study.
Urine specimens were collected for NMP22 POCT and cytology. NMP22 POCT and urine cytology
were compared for sensitivity and specificity. In addition, we evaluated urine stick test and micros-
copy to explain some false-positive results in NMP22 POCT.

Results : Superficial transitional cell carcinoma was diagnosed in 10 patients. The sensitivity of
NMP22 test was 60% (95% confidence interval [Cl], 26.2-87.8%), whereas that of cytology was 33.3%
(95% ClI, 7.5-70.1%); however, the difference was not significant. The specificity of NMP22 test was
69.8% (95% Cl, 63.3-75.8%), compared with 99.0% (95% Cl, 96.5-99.9%) for cytology (P<0.001).
The presence of microscopic RBCs in urine specimen was significantly associated with the lower

specificity of NMP22 POCT (P=0.02).

Conclusions : NMP22 POCT was significantly less specific than urine cytology. To be useful as a
bladder cancer screening test, the NMP22 test should have a higher specificity. (Korean J Lab Med

2007;27:106-10)

Key Words : Bladder cancer, Nuclear Matrix Protein 22 (NMP22), Tumor marker, Point-of-care test

M E
WAL 95% o140l ol ATH TN S| gate oYM
bS| 120064 109 249 HPHS  KJLM1993
SHEMa 20079 28 2d
Amsel : 20079 2¥ 5Y
DMME: &3

§-302-799 HAZ A AT EAHE 1306
SAN g A Azt ot

A3} 042-611-3478, Fax : 042-611-3464
E-mail : haneul@eulji.ac.kr

#o0] RO 2005 0% A o) Feh 3ty W AH(EJRG 05-002-11E31) =]
el oJste] 30| 219,

106

o
To
(i

i
mu
o
Mo
o |O
H o

o e 2

=2 o
38,
)

o

14
o2
0%
tlo

=)
old
O
3
ot
Y
e

ol g Ho|

hul

rir

3
)
> o
Froge T
(o]
P
o)
o
S

Y

>~ O
-
e

o

=
old

o

I ofx

o Eg, rlo
o
o OF
o K
N
)
ol

I
)
£ od
=
ofo
29
82 o
(o3
S %
i e
Ko
2,

2

O:
O.

~
BN
)

}
2], AERARE w3

ma in situ) oA

Ash waysle] A3

o



NMP22 SEZIAlS| &7}

-grade disease)& F@3l=t
SHH ;ﬂ-“fr?l o] A5E AT i3, 4]
7129] el AvhHe] WS HYs] flste] Wikl o
Ft FTEEAAEC] AFEHAKT3, 5, 6]. olF AAE F
Nuclear matrix protein (NMP)-22 ZAAR= 4&®ol| A+ nuclear
matrix proteing AZ3= Zolth o] TlAL A EZEH3Go A
A=, ol dueta} e 2oR g 7] NMP22
Bladder Cancer test (Matritech, Newton, MA, USA)+ %

T804 ZAMHoIgkeH W= FDAAAE #Hgete] 198+
oAU HEeke] ool Sl BAlelA Hdhe] BEEEE NMP22
HAAE AHEehE A elasith

o] 3 NMP22 Bladder Cancer test (Matritech)+ Z=7AF
AoA A EBE T TA9] AAE SEiAE T BEe W
Talok sk T FAlA A X227 o] F ol 7| ok
< NMP22 Bladder cancer test®] &A7AH Point-of-care
test, NMP22 POCT) 7} 7§91 B E3h 9 v)i7)3te] o
FAAE SOl 9A 2fE] o] &E stk &= BA[9, 10]
of o3t NMP22 @A LA ZAAL] Hlg) 22 U4EE
HolAgk Solex W 707 A4HA vk & AF{9]dx=
AR AN A FEEA] hd g Sl A NMP22
Aol e Bl W3] A wdFua dt
Ao, el obF ool tigk Hrlrt o] FoiAA] ket o
of & ATE Bl =l Ee #xe] 7] K] gk NMP-
22 A7 F-84L Bk Bt 89

-

oHAL & e

B o2 9 2005 195HE 997tx] LA shy
ALelsttel NMP22 @RS Ad)e & 269°41 ol
o] #d T4 ik, WA 34 5ol Qo A 53

S WAAANE A 232012 YO R ?fz}xiii At
. O]52 ool wWdete] M S s YA dgtom, W

X

NMP22 EAAA= Uj_oﬂﬂiu}izaw HJ%*% o3t A
Az o7 Z4sE AAAAES NMP22 BladderChek Test
(Matritech, Newton, MA, USA)E A3ttt NMP22 Blad-
derChek testy RZA7} HEEe A AAE Alsiod 7
AR Qe AAIF T A4S "ol 308 A
Fo AAE AEEAT HAF hRAo] HoldA AP Aol
AEEE 749 A3 e Aol o= Aot

WYL AT YFADAAN FGo] BB o] 2737 7
VS A S 1 A3 He by B SO BRIAGC

w, AJCC (American Joint Committee on Cancer)l] 2]&F 7]

107

J AE
o] AL SO 2 it
wskol 7Zel| ek NMP22 dA7ALY] HI7tEe}l Eo|e s
77} a9l om, 95% A FHE ALttt Ed QA A
o] ML} Eo|nE 1319 o ., McNemar X° testE o] 83}
o % Aol9] Aol MTAT, F A A3 B4l
< D=

3k YAEE Antetct wHgete] ASEHA &S A
odlx NMP22 8747 9148& Adar] 918 NMP22 8%
BAS FUL BAT ol82 LATAL A4 2 Bul A
15674 & AEsYL AP aE A FAZE
%2 SPSS verl20 (SPSS Inc, Chicago, IL, USA)S o]&
=4

ot A Sl A hinlE A9 FYstHL

AAME gAY g =2 NEE FFEJTHM F=9:1). NMP22
A P BRolA A= oy SHEAAE F 2321
= 2119l M YE Al s Qlom, Hhaael 312} 108 F 9 olA Ale)
=he=1

W7 AL A ko] AR A, AT A E
g3t T 10804 ZAAAE 53 oledu]ete] S =R
o] F 9 WAL, 1L Qe WAEL o3 At o
th 107 BF #A49H(Ta 5%, T1 5%)olem, J&dd>
AAE A gttt A EEIIE 17](low grade) 4%, 27](medium
grade) 34, 37](h1gh grade) 39o] E3tE At

NMP22 @37k} QM EAALS] NIz, Bolx, S
TS EE Table 29 714319t NMP22 §7371Ake] 717k
(60.0%) 7} SAHEZAAN333%)°ll Bl =%ou, f2Jdh 2ol
HAE R okgith Wi Eolxr= NMP22 d4AAH69.8%)7) &

-y
=
-
il
L
p
(¢}

Table 1. Baseline characteristics of the study patients

Benign disease  Urinary tract Total
(n=222) cancer (n=10) (N=232)

Age, year

Mean (SD) 50.6 (11.6) 60.4 (15.5) 51.1(11.9)

Range 20-84 27-78 20-84
Sex, No. (%) of patients

Male 114 (51.4) 9(90.0 123 (53.0)

Female 108 (48.6) 1(10.0) 109 (47.0)
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Table 2. Comparison of NMP 22 POCT assay and urine cytol-
ogy for sensitivity, specificity, and positive and negative predic-
tive values

NMP22 POCT Cytology ~ P-value
Sensitivity, % (95% Cl)  60.0 (26.2-87.8) 33.3(7.5-70.1) NS

According to the Stage

Ta 40.0 (2/5)* 25.0 (1/4)*

T 80.0 (4/5)* 40.0 (2/5)
According to the Grade

Low 25.0 (1/4)* 0.0 (0/3)

Medium 66.7 (2/3)* 33.3(1/3)

High 100.0 (3/3)* 66.7 (2/3)*

Specificity, % (95% Cl)

Positive predictive value,
% (95% Cl)

Negative predictive value, 97.5(93.7-99.3) 97.1(93.8-98.9) NS
% (95% CI)

69.8 (63.3-75.8) 99.0(96.5-99.9) <0.001
8.3(3.4-185) 60.0(147-947) NS

*No. with positive test result/Tested No. with Bladder Cancer.
Abbreviations: POCT, point-of-care test; Cl, Confidence interval; NS,
not significant.

Table 3. Comparison of NMP22 POCT assay and urine cytolo-
gy (k£ aggrement=0.07)

Urine Cytology
Positive result  Negative result
NMP22 POCT Positive result 4(3)* 63 (3)*
Negative result 1(0) 143 (3)

*The number of true cancer patients confirmed by tissue biopsy.
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Table 4. Evaluation of factors influencing the specificity of NMP22
POCT assay in non-bladder cancer patients

No. Patients with

NMP 22 POCT .
negaitive/No. Spe((;f;cny P-value
Patients tested with
urine strip
Urine Strip analysis*

Occult Blood
Negative 14/16 87.5 0.09
Positive 90/140 64.3

Glucose
Negative 100/149 67.1 0.58
Positive 47 57.1

Protein
Negative 100/147 68.0 0.16
Positive 4/9 444

Leukocyte
Negative 83/119 69.7 0.14
Positive 21/37 56.8

Microscopic analysis

Microscopic RBC
<4/HPF 42/53 79.2 0.02
>4/HPF 62/103 60.2

Microscopic WBC
<4/HPF 97/142 68.3 0.17
>4/HPF 714 50.0

Epithelial cell
<4/HPF 97/144 67.4 052
>4/HPF 712 58.3

Overall 104/156 66.7

*Urobilinogen, nitrite, bilirubin, and ketone were not involved in this analy-
sis because of less than 5 positive results.
Abbreviations: POCT, point-of-care test; HPF, high power field.
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