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MEASUREMENT OF SERUM PSA VALUES BY DELFIA PSA
AND ITS CLINICAL SIGNIFICANCE ON DIAGNOSIS AND
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Serum prostate specific antigen (PSA) values detected by DELFIA PSA were evaluated for
usefulness in the diagnosis and follow-up of patients with prostate cancer. The system is time-
resolved fluoroimmunoassay using europium as a tracer, which has a detectable range of 0.10~500
ng/ml with a small sample volume (25 x1) and reliable quality control data. Furthermore, serum
PSA values detected by the assay were equivocal to those detected by Tandem-R PSA. From the
mean+3 S.D. of serum PSA values obtained on 227 normal males, .98 ng/ml was decided as an
upper normal level. Serum PSA values in benign prostatic hyperplasia (BPH) (n=69) and prostate
cancer (n=86) patients were statistically higher than those in normal males. However, when 1.98
ng/ml was used as a cut-off value, the false positive rate in BPH cases elevated up to 80%.
Therefore, in the differential diagnosis of prostate cancer and BPH, we recommend 1.7 ng/ml
(mean+S.D. in BPH cases) as a cut-off value, in which sensitivity is 72.1%, 88.4% are true negative
in BPH, and efficacy is 79.4%. Serially determined serum PSA values in following up the patients
with prostate cancer were confirmed to be highly effective for diagnosing recurrence and evalu-
ting treatment responses. These findings suggest that DELFIA PSA is a useful tool for determi-

nation of serum PSA values.
(Acta Urol. Jpn. 38: 425-431, 1992)
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hTn2%9, 4E, FHRCHFEINI7 1 =0T
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PTG B 2275, JERILIRR B B EE 5801, B
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DELFIA PSA kit ¥, time-resolved fluoro-
immunoassay®® T#H b, mouse HIEDWEDOH 7 »
— vHitk%E B\ 7 solid phase - sandwich type ©
MEHCTHSH. Tracer X, europium (Eu) TH5.
[EHHD ant-PSA IgG L3 KFhd PSA » R X+
72#%, Eu-labelled anti-PSA IgG % In% CHME in-
cubation L, enhancement #iz Eu ® fluores-

cence XPWETHLOTHS. BRENERT 254l

Th Y, WEFHAIL 0.10~500 ng/ml THb. friks,

BB AT 2% HAVGDHZ L2 X T, 50D RIE L
H3HITCAIRETH B.

= 2

9, K kit OVERERGI AT 72, Table 1 13,
within, between assay 3D R D10, 16HEDOFEETH
5. PSA {HOSFR b6, CV. 25%LTF
Thotc. Ffe, FHRABR  (Fig. 1) Tz, WFh
DS FARRDEMRN AR LTt X b,
WA 1 pg/ml OERUER% 2 FRRBRIC & T
BUEHMD 0.03] ng/ml ¥ T, WML R Bt
Fig. 2 &, FUENeAZ v 28— Fh — TR LT,

e BA2T DM PSA i1k, <0.10~2.88
ng/ml A LTE D, FH+LS.D. {#id 0.630+

45 19924F
Table 1. Quality control data in DELFIA PSA

Within assay (n==10)
Mean (ng/ml) 3.2 5.3 28.4 31.6 97.7
SD. (ng/ml) 0.09 0.18 0.66 0.63 2.34
C.V. (%) 2.85 3.31 2.33 1.99 2.40

Between assays (n=16)
Mean (ng/ml) 0.99 5.0 9.8 100.4 497.3

SD. (ng/m) 0.043 0.23 0.29 2.77 13.8
CV. (%) 4.3% 4.60 2.96 2.76 2.77
PSA (ng/at)
400~
m.
200+ .
1001
AR % X
Dilution
Fig. 1. Dilution tests of DELFIA PSA system
in 4 sera

0448 ng/ml THhH-7. ZD», BEBOME
PSA fHDFH+3 S.D. HTH5 1.98ng/ml XIEH
EREE L. BEELY, ERICHEHTS L, 9%
KRGOEEBOI P EBEMCTH -7 (Table 2).

FHRBEBIZ BT 2 M7 PSA fHO5 %L, Ta-
ble 3 & Fig. 3 WRELL. RETLHL, BEELL
DRRLFEDDOMIF PSA fHTh Y, BMERRE - B
TRBREMN S, FECEETH 7. BPH fEMOME
PSA filiz, 26.2ng/ml ¥CHHLTHRH, FhH+
S.D. flix 5.781 5917 ng/ml TH -7z, ERER B
TREEEAS, 80 %DEMEDdH I ¥,
BPH JEGIOMMENIIRER (Y) LM PSA i
(X) oMhicir, r=0.7764 L HELEOHBEMNED S
o R Y=2977X+3.482 2z bt —FH,
WINZIREFESI T, WHIDHERE & iz glit ke b,
stage D2 SEGOREMIL 711 ng/ml THote. *
7o, LIRS R OBYERY, 85% T - 1.

M PSA fEOZTi% student’s t test THRET
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Table 2. Serum PSA values in normal male
controls according to age

Serum PSA (ng/ml)  Student’s t test

Age No. of
examined meantS.D. vs 40~49 vs 250
=39 39 0.81940.518 N.S.  p<0.01
40~49 53 0.764+0.427 p<0.001
=50 135 0.523+0.404
Total 227 0.63010.448
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Fig. 2. A typical standard curve for detection
of serum PSA by DELFIA PSA

Table 3. Serum PSA values in various urological diseases in males

Serum PSA values (ng/ml)

Student’s t test

Disease No..of
examined range meant$.D. vs NHS vs BPH

Normal controls 227 <0.10- 2.88 0.630+ 0.448

Health examinee 343 <0.10- 10.31 1.235+ 1.260

Renal cell carcinoma 23 0.10- 7.73 1.966+ 2.007 p<0.01

Bladder tumor 35 <0.10- 17.6 2.643t 3.873 p<0.01

BPH 69 <0.10- 26.2 5.781+ 5.917 p<0.001

Prostate cancer 86 <0.10-711 136.6 +183.4 p<0.001 p<0.,001
Stage A 12 0.16- 92.8 16.15 = 27.05 p<0.10 N.S.
Stage B 10 1.48- 85.2 20.82 + 31.56 p<0.10 N.S.
Stage C 17 <0.10-555 150.0 +187.94 p<0.01 p<<0.01
Stage D 47 0.18-711 184.2 £200.2 p<0.001 p<0.001

i3, BoitBERE (n=15): 119.2+174.5, 5
LB (n=17): 92.47+137.3, EH{LE (n=19):
186.9+199.6 ng/ml &, EH{LHBETROCEME L
TS BIERTH - 1chs, BELETEIRI » 1.
Cut-off fEDOEMEL LT, BFBEDOFEH+2S.D.
(1.53 ng/ml), +3 S.D. (1.98 ng/ml, E#f#), BPH
BHoFEH  (5.8ng/ml),+S.D. (11.7ng/ml), +2
S.D. (17.7 ng/ml) D 5 FHFR LT, HEMER
BtER A e L, SN2 B3 2 B Rk R
L. BEMHY EEMEE QO PIET 5D
WL, RZEEZOETIINLDATHD, 58ng/
ml ¥ TTC, 98%DEFIME > T\ iz, iz, BPH
FEBNY, IEH{EIE20%, 58ng/ml T, Zh
HOELUTTH D, 11.7ng/ml Tik88% DFERFIHIL
RUTWi, —3, BLZRBEESNL, $XTD stage
CIAEECSHLTE Y, 17.7 0g/ml DLEOER L
67%ABd bRz, L, RIBWFRED stage B
¥ COEFTCIE, 5.8ng/ml Ll Eic45%, 11.7 ng/ml

LI ETi36% DREBINEEN DDA TH -k (Table
4). CoOFERE L L, INIREZEORE, R,
BHE%, BPH ik = v e -V & LTHRETS
& Table 5 X5l b, FRAERXIEFEEY cut-off
fHE LIBED 56.1% 05, cutoffl fHO ERHE LD
i, 17.7 ng/ml OHFEHDL0. 0%~ LHkE LK.

DELFIA PSA X » TRIEI NI PSA i
%, firtd PSA PIEF » Pic XD PSA fE, 7-Sm,
PAP » OMBIM DWW THRETT 5 &, BPH JEFIT
1, PAP %R EMHBIREO. 550 E&inh, HEOME
BITh-tc. —F, BNLBEEATIE, r-SM List&
HEABM R L. Fig. 4 L5\, b
Eizs T A I Tw5 MARKIT F-PA & EI
KEN PA & OfEBIH:%, BPH-FiZBREE S FICR
L7z, %7, A CIS @ ball ELSA PSA ki3,
4o & hEVEBERARL, ERERIFEERE D
Y=X LIBEAER—T -2 &gt

16FC 19BIEE X h - EERAR A, M PSA B
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Diagnostic), E Test Toso II PA (EIA, Y —)
MNEAEhTW5A. §EKEH Lz DELFIA PSA
1%, time-resolved fluoroimmunoassay® TH b,
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L LTRHGTWS. KHETR, LHEOREFIHE
<HH?, PSA FIFETH0. 1045 500ng/ml & 3.5
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log W3 EWEIEEY v o EF LTV ORI
DB OKBE, MFE PSA fER BEA A~
CELHZEMNHBLTED, FRCLIDAE=T %
BWATE - LI hs, i, HEABOFBRT
Ltk 5z, Ehiz quality control data T#
D, EETELERE VLD, k¥, ZORTHE
Thiciiis PSA fHil, KECEWTh-> &b AAE
R TW% Tandem R-PSA (RIA, Hybritech) &3
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Fig. 3. Distribution =of serum PSA values in

various diseases

Table 4. Positive rates in serum PSA determination according to various cut-off values

Cut-off values (ng/ml) : Positive case (%)

No.. of
examined 54 1.98 5.8 1.7 17.7
" Normal controls 227 8 (35 2(09 o0 0 0
Health examince 343 67 (19.5) 31 (9.00 7 (2.00 o 0
Renal cell carcinoma 23 73 ) 73 ) 2(9 ) o0 0
Bladder tumor 35 1337 ) 12 8¢ ) 401 ) 2(6 ) 0
BPH 69 62 (90 ) 55 (80 ) 21 (30 ) 8 (12 ) 3 (4 )
Prostate cancer 86 76 88 ) 73 (85 ) 67 (78 ) 62 (72 ) 58 (67 )
Stage A 12 8 (67 ) 7 (8 ) 542 ) 4 (33 ) 4 (33 )
Stage B 10 880 ) 7 (0 ) (50 ) 4 (40 ) 2 (20 )
Stage G 17 15 (88 ) 15 (88 ) 15 (88 ) 14 (82 ) 14 (82 )
Stage D 47 45 (96 ) 44 (94 ) 42 (89 ) 40 (85 ) 38 (81 )

1.53 ng/ml ; mean + 2 8.D. in NHS, 1.98 ng/ml; mean + 3 S.D. in

NHS, 5.8 ng/ml ; mean

n

BPH, 11.7 ng/ml i mean+8.D. in BPH and 17.7 ng/ml ; mean +2 8.D. in BPH
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"Table 5. Sensitivity, specificity and efficacy in sero-diagnosis of prostate cancer
according to various cut-off values

Cut-off value (ng/ml)

NHS BPH
mean+2S.D. mean+38.D. mean mean+S.D. mean+28S.D.
1.53 1.98 5.8 11.7 17.7
Sensitivity 88.4% 84.9 77.9 72.1 67.4
Specificity 10.1 20.3 69.6 88.4 95.7
Efficacy 53.5% 56. 1 74.2 79.4 80.0

Efficacy =true pos. in PC+true neg. in BPH/cases in PC and BPHX 100

log (DELFIA)

I.5'}

0.5
0_
. N=21
r =0.5852
-0.5- Y=1.4689 X —0.0467
-1 T T T T 1
0 0.2 0.4 0.6 0.8 1

log (MARKIT)

log (DELFIA)
.
2.2+
1.4
0.6
-0.2+ r =0,8259
' Y =1.299 X +0.0740
-1 T T T T 1
0.5 1 1.5 2 2.5
log (MARKIT)

Fig. 4. Correlation between serum PSA values detected by DELFIA PSA and MARKIT-F
PA. Left is for BPH cases and right is for patients with prostate cancer
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Fig. 5. Correlation between serum PSA values detected by DELFIA PSA and EIKEN
PA. The graph on the left is for BPH cases and that on the right for patients

with prostate cancer

ERERBICORE T, A IREZHNC B\ T, ARk
i, EEOIERIT - T IR OKEBRY LB
BOICEREN L bht. 1, @FBEA0MEF
PSA {EOFE+3 S.D. finrh, 1.98ng/ml #iE
BEEE L. - OREECRTDHME PSA ED

SAiE, 76 BORET v I v VBERAV Vibe
ko & preliminary 7oif&E® (47 ; 0.2~2.88 ng/
ml, F#H+S.D. ; 096056 ng/ml) &, <L E
ot — T LIkERTH 1. L L, HODERD
43 S.D. fEHEETA L, EWET 264ng/
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Table 6. Clinical usefulness of serially determined serum PSA values on follow

up prostate cancer patients

Matching cases (%)

Treatment No. of  No. of responses Matchjng Score by

response cases observed score 4 score 3 Tate (%) a case
Responder 11 13 7 (54) 6 (46) 100 3.54
Non-responder 5 6 1 (17) 5 (83) 100 3.17

Total 16 19 8 (42) 11 (58) 100 3.42

Scores were marked by the method of Kuriyama et al.”

ml e, EFRh-LERTH-T. Ebr, &
Bl BPH EFIOME PSA {Eit, Vihko DFEHID
THEE A (BDORD 6.75, 0.5~19.8 ng/ml) & 3
BULLF—2Thote, T, BEATHL, BPH
AT IREREA AR EEL R T LR TE,
ISR i, stage C LB THHT BPH i
BILBEDEL LA LA ROBELRAETH -
7z,

BAENESNC BT HIEFE : 1.98 ng/ml 25
&, BPH fEGID80% Btk e b, BiZIRE2EH
O cut-off fHE LTHOVGARRIARE LR EE L bhln
T, A DEYBEHEE LTEREORH# T &
DR, cutoff AR FREXBBZ L X - THEAM
i2E kL, BPH fEFIOFEHE+2 S.D. HTHD 17.7
ng/ml %5 &, BE :67.4%, #5REM:95.7%,
BHE : 80.0% 2 2 bhiz. =0 cut-off {Hiz, Tan-
dem-R PSA =51} % Guinan 50, cut-off {fia
EFED 4 5016 ng/ml L35 2 LT, HREEH O]
% &g o e R OBEHERD LB L ETH - 1.
Lo, FRMEYBRD TREXET IR 501, T
RELHIC LT LA AEFITRel, BE:72.1%, &
Btk :88.4%, BRE: 79.4%» 2 bht: BPH i
PIDFH+S.D. fETH5 11.7ng/ml 235247 cut-
off HTIXEV-MEEZ bR Kok, FHizkits
BHRER, 3ER—ORESE B DORIHEEE
B BMO PSA EBEHELT, R%Sh: hiE
NI TH - .

—7, BIMBISRERD 7 + v — 7, Fi2 W BAE
TRE LI PSA EOEENL, TR 31T 55
MR, BREREDO-BEROTRY, BEHEFT~N
TT—H LR TH VAR E b CHEWRERET
Bt i, MARER LA 7L LB ©

PSA WEMkEFETH - 7.
= &

LV non-isotopic il PSA WEH:THD

DELFIA PSA DRI Y 2 MR O IR B ©
TV, LT XS nffwEd 2t Tibb, £
europium % tracer * L7: time-resolved fluoro-
immunoassay T# b, 0.10~500ng/ml *\+35 3.5
log KK X SRGAIZEHEYE L TR, BELER
b Bl LABTHEL, BEAECLER, XOHEB
{LLFTRETH ~7-. %7z, AL Tander-R PSA L
Fl—o PSA fEtichZ LdHBETHD. BRERHK
227D IMFE PSA {EDFEH+3 S.D. 75, 1.98 ng/
ml ZEHERMBEEHRELL. —F, TIlgEs
BPH #EHT2% - & bR R cutt-off fil5L L
T, BPH fEF|OFEH+S.D. fEThHs 11.7 ng/ml 7
EhTe XI5, FIBSESNDO7 y v -7, 7
KR BHERAEREDDTECZ EXEE X, L
LRSS, KRR RIA &k oM PSA Jl
BEELT, ke RS LOREETHE EEZLD
hie.
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