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A study of the clinical utility of the IMx PA Dainapack®, a new kit for detection of serum
prostate specific antigen (PSA) by a fully automated enzyme immunoassay (EIA) system, was con-
ducted. Results concerning reproducibility, dilution linearity and sensitivity were good. The
excellent assay performance of this kit, particularly in terms of its high sensitivity (0.1 ng/ml),
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was confirmed. The upper limit of normal was determined to be 4.0 ng/ml from the mean+3 $.D*
(3.79 ng/m1) in healthy male controls (n=244). Using 4.0 ng/ml as the upper limit of normal, 6
of 244 healthy male controls (2%) were positive. In various urinary diseases, 173 of 192 prostatic
cancer (90%) and 46 of 112 benign prostatic hypertrophy (BPH) (41%) cases were positive. In
prostatic cancer, the positive rates increased with the advance in clinical stage and in stage A the
positive rate was especially high (8 of 12 (67%) were positive). On the other hand, using the
BPH group as a negative control, the maximum accuracy rate for prostatic cancer had a cut-off
value of 8.0ng/ml. Thus, 8.0ng/ml is an appropriate cut-off value differentiating prostatic cancer
from BPH while 4.0 ng/ml is the cut-off value between the normal group and those with prostatic

cancer (including stage A) and BPH.

In the follow-up patients with prostatic cancer, serum PSA values measured by this kit reflected
the effectiveness of treatment. The correlations between values obtained with the IMx PA Daina-
pack® and 6 current kits were good (r=0.93 to 0.99) but the values differed with the kit. The
main reasons were considered to be that antigen calibrators and assay methods differ among kits.

These findings suggest that this kit is useful in the diagnosis and follow-up of patients with
prostatic cancer, along with currently available kits. Moreover, the excellent performance of this
kit, particularly its high sensitivity (0.1 ng/ml), was confirmed.

(Acta Urol. Jpn. 39: 977-984, 1993)
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Fig. 1. Principle of IMx PA Dainapack® sandwich assay
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Table 1. Reproducibility of IMx PA
Dainapack®
Intra- and interassay repro-
ducibility was determined
for 3 specimens in replicates
of 4on 7 different days
" B B K
IMx 2% No. |
L M H
T ¥y i (ng/ml) 3.98 15.6  46.0
0.059 0.278 0.975
il P B
C.V.% 1.5 1.8 2.1
0.070  0.326 1.69
e MABHE
V.% 1.8 2.1 3.7
T B R &
IMx #2F No. 2
L M H
¥ ¥ fE (ng/m) 4.21 153 46.0
0.090 0.219 1.24
MEAFBIE
C.V.% 2.1 1.4 2.7
0.121 0.283 1.31
HsE F BT
C.V.% 2.9 1.8 2.8

$.D. : standard deviation
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Fig. 2. Dilution linearity of IMx PA Dainapack®

3 patients’ serum were diluted from 2- to
64-fold by specimen diluent

(BRHERE)
C.V. : coefficient of variation (ZEMZE)
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%, AEBEEOLHEK (C.V.) 3WThii 7%
R & BIFCH -7 (Table 1). 1, HRABOE
b FRER & JUEE OB B A kT 5 BRI
ADLRRBIFTH -1 (Fig. 2). B/MEHRERR T
D55 3) D 3 ST XT3 B/ NEEL 0. 07
ng/ml TH-t. ¥i:, Ong/ml LOFEERIR
DT HD E6MEFEIH D 0.03 ng/ml T4 Ong/ml &
DEEENRD LI (Table 2).
2. i Al PSA il

R 5T 2440 QLE~T95E. FH461%) wRIT 5
i s PSA D Hi% Fig. 3 ik Liz. ¥y 0.93
ng/ml, SD 0.96 ng/ml, #+3SD 1t 3.79 ng/ml
T, 4.0ng/ml LA TofixRTd08, 440 98%
(238f) D TBZEnD, EEOLK % 4.0

Table 2.

WRICE 39% 105

1993 4¢

ng/ml & Lic. #ERFOFHES. D. (ng/ml) i,
0.78=0. 37 (20~29%%), 0.71%0.50 (30~ 397%),
0.6720.31 (40~49%%), 0.94+0.92 (50 ~ 597%),
1.3841.48 (60~695%), 2.09+2. 14 (70~79%5%) &
SORELLIS (L b & & AW InE Dbl &
fo, BELTFI060 (38~678% SEHISIEK) BT HiM
th PSA fiit &M 0.07 ng/ml LIFTH-Te.
3. KEEBFIOMmE PSA {H
LKAEEBHINC VT B M1 PSA fED4fi%x Fig. 4
Rl EEERY 4.0ng/ml & Lick EOBK
RITHISIIRRE0S (173/192), TERtE12% (6/49), Hil
SIRIEARE41Y (46/112) TH D, TOMOFERL
Withd 0% L DIRER LSRR E TR
BRoEALYR LT E¥ioh -t ¥R, FiR
$E stage FUEMEEIL stage A 67% (8/12), B 90%
(18/20), C 93% (43/46), D 98% (96/98) X B M
(A, B) OB LEV-BEREER L (Fig. 3).
4. £y b A 7E BT HELROHER

Lower limit of detection of IMx PA Dainapack®

2 specimens from healthy male control were diluted
from 2-to 64-fold and were assayed at each dilution

in replicates of 3

& No. 1
& R x
11 1:2 1:4 1:8 1:16 1:32 1:64
B %M (ng/m) — 1.00 0.50 0.25 0.13 0.06 0.03
% @l /4 (ng/ml) 2.00 0.97 0.48 0.2¢ 0.12 0.07 0.04
HERE (%) —  97.0 96.0 96.6 92.3 116.7 133.3
[oAY (%) 1.8 2.6 1.2 6.3 8.3 14,3 353
HoO®E
Ong/ml L DEEE H A ] H H H #H
A — e} o} e} e} o] X
C.V. (%) O O O o] O O X
B/ MR IR 0.06 ng/ml
itk No. 2
& £ x
1:1 1:2 1:4 1:8 1:16 1:32 1:64
H & ffi (ng/mi) — 1.10 0.55 0.28 0.14 0.07 0.03
# J ff (ng/ml) 2.20 1.06 0.54 0.26 0.15 0.07 0.03
ABRME (%) — 9.4 98.2 92.9 107.1 100.0 100.0
C.V. (%) 1.9 3.4 22 1.9 7.5 0.0 43.3
H O
Ong/ml & DHEZE H #H #H H #H #H H
[N — O O O O (@] O
C.V. (%) O O O O O @] X
BV R 0.07 ng/mi

C.V.: coefficient of variation (ZERIFRE)
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Fig. 3. Histogram of serum PSA levels
in healthy male control
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Fig. 6. Correlation between IMx PA Dainapack® and other kits

Table 3. Comparison of accuracy of various PSA kits and other cancer markers

(PAP, 7-Sm)
PSA % » h/v—h— TIAAIE mrmm muimEAE E OB %
IMx PA 4.0 88.9% (40/45) 41.1% (7/17) 80.6% ( 50/ 62)
7—%y b MPA 3.6 80.0% (36/45) 23.5% ( 4/17) 79.0% ( 49/ 62)
IMx PA 4.0 93.6% (87/93) 23.8% ( 5/21) 90.4% (103/114)
PSA ¥ v b (%HF) 3.0 93.6% (87/93) 28.6% ( 6/21) 89.5% (102/114)
IMx PA 4.0 82.1% (23/28) 44.4% ( 8/18) 71.7% ( 33/ 46)
FNT 4T PSA 11.7 71.4% (20/28) 33.3% ( 6/18) 70.0% ( 32/ 46)
IMx PA 4.0 91.3% (21/23) 23.8% ( 5/21) 84.1% ( 37/ 44)
F— LT LH PSA 2.0 95.7% (22/23) 61.9% (13/21) 68.2% ( 30/ 44)
IMx PA 4.0 0% (0/ 2 42.9% (3/7) 44.4% ( 4/ 9)
EF X+ "TOSOH, 1 (PA) 3.0 50.0% ( 1/ 2) 85.7% (6/ 70 22.2% ( 2/ 9
IMx PA 4.0 95.1% (58/61) 38.0% (27/7T1) 77.3% (102/132)
PAP - RIA ($KHF) 3.0 63.9% (39/61) 5.6% ( 4/71) 80.3% (106/132)
IMx PA 4.0 92.1% (58/63) 40.5% (30/74) 74.5% (102/137)

7 -Sm 4} 4.0 87.3% (55/63) 25.7% (19/74) 80.3% (110/137)
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5. FEEBZIEFOMF PSA {E

FSIUE RS 4 3 X OTISIIRFFBEAG) 1 Hicts
3 Bk PSA fEOHER et Lic. WIThofEmC
BT, BERY ISR LTEY, i, BR
FEFIZ 3\ ~Th, PAP b Liirh PSA fEIXFERC
RS LT3 Z R SR,

6. ik, fli~—7—& Dl

fibgk & OFEBE% Fig. 6 w2, FRRA—EMCRTS
g% Table 3 1R L. firs & 0B DWW TiX
FEBIFREL 0. 83h 5 0.99 & 1HiF RIF/SHBIERR LI
P, PUBMEEE X A0, 54025 2. 50 Th X hFis o T
W ¥, RA—REGIC sV B IR & O i TIRIER
RLBERETH - 7o, R—EBIC BT Bl=—7 —
EDILEETIE, WISLIR AT T B RE W VT
PSA 7%, WisZIENOAREC 33 5 H R I\ T,
PAP, 7-Sm D3 5 BMERICHERZR LT,

% 2

PSA IR LEMBE S WTERIhD Y v
a7 7 - YEUDOS T B 34,000, FEHL pH
6.8 5 7.5 DEBEAT, TOEBENREINIBER D
WALIZBE5- LT B EEIhTWAS®. iz, Ji
SO~ —h — & LTk, R URRESESERGT
»% PAP, 7-Sm & [~NCHRFRCKT 5 RIGHES, ™
R, BHAOKRHE, RABREZCKVWTIVERTHS
EDRED LI T B,

X, FE19924EKEIC B\ CRE M AEEH 550
B Lo BT asigic it PSA JIE L EELPAZ &
OPEC X ANNIERZ O LB F 2 ARE Ve
Xhaid, BHEZHA~ORHE AT DV TARED
ERIhTWA.

FCRAIC IR TEEAR, ITE, MBSO 2 X
DBEF X e RIA 7k, EL LY X vpiFEShic
EIA Exir U e LT, JEREBORLLEEOM
th PA JIEF » FAMEDLRTWABY, ThZhAW
BEERLREROBNC L D, L ShIKEG R
STWADOBBRRTHS.

IMx PA 4 5-%y 7% EIA 2 BB S HEE
IMx 77 54 % —OHRARECTH Y VM » FEER
BLLTWA. FHLTWS H A E A
PSA =v A%/ 7 v —F N HfkYy, BREEHRTS
b V= —flliciziie b PSA Y¥KY 7w —F
v, BRI e MESEL DR L PSA %
BT 5B, SET - feABERBET Tl RRE « HZER
B b b CV. 33 7%UT & BIFT, HREMRED

BIEEBCEBETESLDTH . Fie Ong/
ml & OFEERF TR, BEE (CV. 155U,
TORIR & i & OE e CIaRfE+20%) * 54
e LTHEI LIt 2 n, ChbgihiTXTiiied
RN & LT RIS : 0.07 ng/ml TH -
ez b, T &S 0.1ng/ml LL R EET
EBRMEEEL DR, AUERNBEETHS LA
MR & i,

BFEBEC ST B METE, FHES.D. fHix 093
+0.96 ng/ml T4 E LU IBERS R HEE
Thic. Ff, ZOROFE+3S.D. fi (=379 ng/
ml) % L% X h o Bufiis LT 4.0ng/ml #IE
WERE Lick ¥, 98% (238/244) DREF AN 4.0
ng/ml LLFCH 7. EMGACOVTUE, 505
Ao EmA R L, 60 Tl S.D. K
E\Z &2 BEIIRIBASE % 7 F DAL ORISR ZE S
DEFFELTWBAHEIBRETCE R L E L bhi.

FISZIRIRATE A 5B & LI EZROBEFERM D,
BISZRRIERAE & DTN H S A » + A 7fHE
LT, RKEZXK (83%) %RT 8.0ng/ml » 7
LTWwWBEELBRI. ZOZENLHI - bAT7EY
E# ERBD 4.0ng/ml & Likcs & ERKEZRYR
4 8.0ng/ml & LI BAieonT, ThZh#irs
FEIRMEZRIE L DRI, Tishb, .y b4 7 40
ng/ml ¥, EWH ELBNIIFIEKIES X stage A &
UHNZIRRE L0 &EJl, H ., b7 8.0ng/ml
X, TRZIRIBIE & TE R b & LICBZIiE & o
EMCEMEEZELDRD. L stage A DFRI
DLTIEFEOE: A2 2bbAA, Eidbts, 4
BB OBCKIT 5 1BFEHES DERRIE~ O FEME L
MOFFERFUENLSBRBEERIND LD EE L bR
5. kMR OB RA2% & R E D o Fo b,
H o MF 7D 4.0ng/ml T 2Tt 6 B &0 374
B D8R E B TH > e &b, ZOERD—D
& UCHRIRIBRE M O b b vk,

PERBEIERIC 31 5 PIE TR DG 12-10
i BEDIRCICRELTWBZ AR DL
fo. Eie, SEIDBETRZbRIh %S, FiHiE
BIORBBREC I TIEF » FDEED 1 2TH S
RRE BRI 0.1 ng/ml) 2VFRERBZ L
bEZ OIS, Bk & O BT R
0.8372:50.99& BIFTH - 7ehd, fHLERA COEE
D0.541 B2 50L b EDTh ot Tk, HHHER
BIOHERDEF » P TRG-TWAZ LIZERL
TWBHEEZLRA. ¥, R—EMCKT 3 MY s
DU TRIEBRIZER UCTh ot —F, F—iE
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PRI Bt~ — 2 — &L O HECIREEICDWT RS
LEENE PSA MBERTV5 0D, HZIRIBKAE
OREEHERT PSA A<, ShbaHEL iR
IEKFEE OB ML » o b4 7 8ng/ml L3RELE
zbhi.

5 B

BERAERIEERT X A5 Ly PSA BIERZE,
IMx PA #A F-%, 7% OEKMAERME COVTHR
WEfTot. DABERIBERMEALEL, FEELEL

HOBBIHBRTEDLLDTH -1

2) HARARN BHE2440] QUE~T95E, 465 <
B HAEOHKE, FE#+S.D. ik 0.93+0.96 ng/ml
Thot. EH ER% 4.0ng/ml & Lizk X 98%
(236/244) »% 4.0ng/ml LFTH - 7.

3) BRI KIEA SR E LTE H o b 7 fHIC BT
BRE, FEM, EBRERDLEID, Fo bF7
8.0ng/ml DL EJ/ATELER (RE 84%, Rk 82
%, F2%83%) ®mlLi. 0 & X hIEHERT
JEAFESR LU stage A % &1 PHARIIRRE & OB
ERVTRER LR THS 4.0ng/ml %, iz
KIE & WISZIRFE & O8I B\ Tk 8.0ng/ml (sta-
ge A DBERIT66%DH33% WD) HHh .y b4 7
ETRELE L bR

4) TR BE OREBBBESIC BV 5 HIE ORE,
BRER Y IR L TR Y E0 B AL R DR
7o,

5) EOMIIIRFRBURRMIELD & ORI R a4 BY
HrRDoIen, WEMIE LT LE—FK Ligr-
. ZoOREE UG, BHER, AER»EF, b T
Rirht-brE2bhi.
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