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CLINICAL EVALUATION OF PROSTATE-SPECIFIC ANTIGEN
AS A SERUM MARKER OF PROSTATIC CANCER

Young-Chol Park, Hiro KiwamoTo, Tsukasa NIsHIOKA,

Hironori Tsujiaasni, Shigeru Mitsusavasui, Takeshi MaTsuura,
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From the Department of Urology, School of Medicine, Kinki University
(Director: Prof. T. Kurita)
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Combined measurement of serum prostate-specific antigen (PA) and prostatic acid phosphatase
(PAP) was performed in 235 patients with various urologic diseases including 55 patients with pros-
tatic cancer. A PA level of over 24.7 ng/ml and o PAP level of over 3.1 ng/ml were considered to
be positive. The positive rate of PA was 579, in the patients with untreated prostatic cancer and

3% in the patients without prostatic cancer.

The positive rate of PAP was 529, in the patients

with untreated prostatic cancer and 19, in the patients without prostatic cancer. PA and PAP were
considered to be equally sensitive and specific serum markers of prostatic cancer. However, the posi-
tive rate increased to 659, without increasing the false positive rate when the PA and PAP were
both measured simultaneously. The combined assay of PA and PAP is recommended for screening
prostatic cancer. The cross-over titer of PA and y-Sm using standard samples in each kit revealed
linearity, which suggested that PA and 7-Sm possess the same antigenicity.
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Table 1.

WREE 33% 6% 19874

Serum PA level in patients with various diseases.

. No. Age y.o. PA (ng/mi)
Diseases
pts. (Meanz SD) Range 'Meant SD >(§:)7

Prostate cancer

BPH

Prostatitis 43
Bladder neck contracture 18
Other malignant disease 9
Other benign disease 14

Normal

untreated 23 74% 6 1.4—-873.2 174.2+£250.0 13 (571
treated 33 69%15 0.9-2746 143+ 430 3(9

62 70+ 8 06— 426 7.7 85 4 (6)
53+11 08— 250 31+ 39 1(2
62410 11— 63 24+ 12
56+ 9 15— 43 23+ 11
61+£15 13- 61 29+ 13
40+16 08— 29 21+ 05
3015 1.0— 16 1.3+ 0.1

male 22
female 1
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Fig. 1. The serum PA level in the patients with

various diseases.

PA LiAfbSpay « RO 270 b T, BRRK
CENIBEOmME~—»—& LT, EELORLK
R IR TV, SEbhbhit, SRIBRES
BEpEE TS, A—mE+Ho PA & PAP %
radioimmunoassay (RIA) B2 X b ARRHIET 55
£%B-0T, WEOMZBBOE~—7—LLTD
FERERS A L. EbI, r-Sm JIER enzy-
me immunoassay (EIA) kit &, PA JIEA RIA
kit #FV, H\ standard AR APE L, PA
L 7-Sm DERFEROWTHHRE LicdTHRET 5.

g & UKK
PA, PAP OR—uffi I MR, RIHE AL

Besg2stl, BEILRRATAZARESSH), BIZARIEAREC2H,
Fiazisedsdl, BEBtERICEEILAEISE), fhIEERIEGRE
HEE IS (BHlaEssl, BREEIM ShE
B, SEE BREA L), BRSBFRMEERE 144,
EERABTF26, EERALFNADE 235 Flex
% & Lic. RBEMNLEEOMERFL, stage A5
fl, stage B 34, stage C 34y, stage D 124IT
Botc. MGFEHSLER, BHEES5H, SR
1061, EAEE 66, SLETRHIFATH - Fi
B oZENT, SAISERD L WENLRHEHETT X
b, REESFHRCTEBEIRCS OB k. REE
Blest -+ % ZI#E 5 $R 13, estramustine phosphate
(Estracyt®) DR & castration OFEAFIEHE
®HThHH, FEEERCH LRIGHEDOZ LVWEES Tk
radiotherapy X cisplatinum. 5-FU, endozxan,
adriamycin Z# A& bR ILFEEES Thho

PA O, Yang Laboratoy RIA kit #H
W, 2HBKE TP,

PAP OfiFElr, Gamma Dab RIA kit %\,
2 BB TR > 7, ‘

r-Sm DRERIE, FABEK EIA kit 2{E, H
HEAGEY Y VoM FETTR- 0.

= g

1. ZEEBIC BT 2ME PA HOSH, RIV
EFWRORE

EFERABFR&T 5 MmE PA ffix 2.1£0.5
(mean + SD) TH bH, Z ® mean+2SD TH%
3.1ng/ml ¥ TEEFEREBELL. LHLEED,
M IEARE D AL - OEEIRY M5 2 Eb
5, Bl EKFED mean+2SD ThHB 24.7ng/
ml ¥ it BPH range :BEL, Bf:REEL .
24,7 ng/ml Ll % cancer range & LT[BHREE
Xt FIRFRAISIIRME T 23 IR 1341 (57%) A%
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tE, BEIRERAIIIIRAE Ti3336ls 3 6 (9%) »iEE,
BB BLIRIBKIE T4 61 (6%), BIRZIRKTI
B (2%), H561ThY, FERizipmELELte s
5 EBER L3 % Th -7 (Table 1, Fig. 1).
2. RIGEIIIEEA DIERRL, AMrnEr
E&ifiiE PA fE

KGRI OBKFERHC 1T %5 PA B
%, stage A 20%, stage B 33%, stage C 66%,
stage D 75% &, HUOETIE LT PA OBRKER
LB RBEANRZ bR, L L, AFEOME PA
{EDOPHECAEZIRD It - T, BB E
RELTH, KoLE (poor) TIRBMRIS3Y L&
RTholed, 3HMTMmE PA EOEHECERE
EiFD I -7 (Fig. 2).

3. IMi¥ PA {EX PAP fEoD itk X UOMEOH

Aot

HREL235PDIMIE PA, PAP BRI | % KD
ERE CEAEBIBIRA TS bhfcat (7=0.557, n
=235, y=2.03x+14.14), »&% RIGHRAIILIE 23
PICIRE LIcBE, I PA, PAP BRI E4E
BRIz bhish -7 (r=0.498, n=23) (Fig.
3),

b, MmiE PAP fHcoWwWTd  PA fHE FiED
BIER T, EERABTO mean+2SD TH3
1.62ng/ml ¥ C%#EWIER, BIZRIEAED mean+
28D THh7% 2.82ng/ml ¥ T% BPH range & LT
AL RE, 2.82ng/ml MY BHEIRE HELE
LT B, RIGERNIEE23MT, PA {E, PAP M
EARBHETH -7 b D12 104] (43%), PA {HD A
BHTH-7bDik 341 (13%), PAP fEOAREHT
BHotebDiz 26 (9%), PA, PAP fpik dich
HTH-IebDIZ 8B (35%) Thoic. BKFRIIL
DEERE A D &, WEL & DITBEMEDOBR AL stage C,
D D#TE &b IBlEOBSIL stage A, B R
S W EER RS (Table 2). A&k2a951k
ELOBREAD &, TEHN & DI DBSITES
BEni% <, WEE bciitEoBatEsb F5k
ORI < e BEAHTD Hhtc (Table 3).

R 2235007 & EERERNLIRRES3H & &tk 11 f%
B LicEt 191 e onWC, BB ORME, %5
MRS H#E Uiz (Table 4). PA EDOXRTOBRMEIL
51%, PAP fEOARTOMMEITS2L T H -1,
ED\Thh 2 B OB A AR & D RHRIZ65%
it h, MHRERA LU 2L, BEERIT4
%Ly, BEXPCET L. MENE SBiD
HAEE T, BHRZY BT HH, Bk

RISARE - PA 885

BRHLIT, RHEER 100 %Lk 7.
4. BIIBMEOEREBL ME PA HOLH
BBBIERTIRE T b - 1o RIGERTILAmE 2061 12 D\
T, WBERAEOMmE PA HOL B L BHEE L
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Fig. 2. Correlation between the serum PA level
and clinical stage, histological grade of
untreated prostatic cancer.

Cancer range

PA (ng/m?)

PAP (ng/mt)

Fig. 3. Correlation between the serum PA level
and the serum PAP level in the patients

with untreated prostatic cancer.

Table 2. Combination assay of serum PA and
PAP and clinical stage of untreated
prostatic cancer.

Clinical Stage

No.
PAPAP s ni5 n23 nS3 nBIZ
+* %% 10 0 0 1 9
t+* N** 3 i 1 1 0
N* % 2 1 o 0 1
N* Nx*+x 8 3 2 1 2

% PA>24.Tng/nt
N * PA<24.7ng/nt

1 ** PAP>2.82ng/mt
N ** PAP<2.82ng/nl



886 WRICE 33% 6% 1974

Table 3. Combination assay of serum PA and
PAP and histological grade of un-
treated prostatic cancer.

Histological Grade

No.
PA PP Pts. :;cl nw=eI5 nm=of1 np:rﬁ
t* 1+** 10 1 2 2 5
t* N* 3 0 o] 3 o]
N* ¢ 2 o] 1 1 0
N* N** 8 0 2 5 1

° PA>24.Ing/nt
N* PA<24.7ng/mt

°* PAP>2.82ng/mt
N** PAP<2.82ng/mt

Table 4. Sensitivity and accuracy of PA and/
or PAP assay for detecting prostatic
cancer.

true true false false
positive negative positive negative

PA only 57% 97% 3% 43%
PAP only 52% 99% 1% 48%
PA and PAP  43% 100% 0% 57%
PA or PAP 65% 96% 4% 35%

Cut off range : PA<24.7ng/nt, PAP<2.82ng/mt
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Fig. 4. The change in serum PA level and the
clinical course of prostatic cancer after

treatment.
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Fig. 5. Cross-over titer of PA RIA kit and 7-Sm EIA kit.
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5. PA & r-Sm DORFERBT 5B

PA JUE kit CABTHHEAZ v ¥ = FH v 7
%, r-Sm Jj kit THIE LB, TOWEEL PA
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EREHSRD bhic (Fig. 5). kX b, mWiF
B ORMEREENFETS LEL bRl
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TREORECENDDZ L 2L, SHEbhbhix
Yang Laboratory RIA kit iz X 5 RIEDH M
SWTREHE ML . PA LEERIE Tt A%
BRAETCHH D, ERRABTFE2vbtr—1L
THEFROBETIE, NIIRIEXED K D
EERYEMTAERERD. ZDX 57, BEEX
EN DB FRTER VESEEL, ARXDO AL D
+, PA RBITABEKRE TIIEB LA bR B ME
EThBY, BEVWEFHOBRETIE, RHEFTXHEL
tBd00, BhE~—7— & LTOFRE LD
ha. —F, BUEFRORE T BEENZ L
{len bhbhiREHCE LT, FHiROHE
PhELT, BbrTxBEYRDT HEMRKEARLL
FEBROBEX Tk, Thbb, EERABFD
mean+28D TH% 3.1ng/ml ¥ THREFHE Fir
IRIPKESE D mean+2SD THBH 24.7ng/ml ¥
TRIBAEREBREL, 24.7ng/ml Ll E% REFHE
EEL, BERE L. BHIE, EERABTO
mean+3SD &5 2.5ng/ml % cut off level &
HELY, Liedtke HIXEEDINY THS 2.7 ng/ml
%9, Pontes K BPH FpiEERX LB En5 10
ng/ml ¥EHERETEONFELTH B E LT
5% ZERLIBEEAOHRE LRETH% 3.0ng/ml
% upper cut off level & LT\ 5 2%, EEIRAYICIX
THEZE\ cut off level DREN L HVEEETHAH
5LBRTWhBL. Lal, FEFEIThZhER
SR REFEYRVCT WA T0D, BM7ARRED L
HFHRETHDS.

ZARLR X BB CRRA—mEPD PA{EE PAP
iz r=0.96 & X\ HEBIRRD TV 5L, bivbh
DBFEFVTH, WHRELHITIL r=0.557 LEHH
Bpnsbhich’, e RBRINLBECRETS &
OB IR Th, r=0.498 &, EHAEEILE
Bl ot TORITSEIORIIC IS\ T b #k
B, FRBRLEALLVLEATHS. HECEREN
BH5 L5 Tt PAP L DB 3 REH O LB K -
TLESDTHHH, WEHEEREERNR-C LT
PA & PAP o[EFRHAIECREBAIISER SN &
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BHY, ThENWTRSINIRETH > o2 Likdr
By fE+T5ThHAS. ¥z, PA A% BPH range
DEERT 2 40 PAP BEDTIIIMESRE S hic
ELERE-. chHD5 6, BAEbRHED
EY BRI EE > T 5. bl R HINLIRERER
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LR IERER L & b L DENERILT 2 EAIRE
Ihicz ki, PA », FEhRE~—-» L LTHEKE
THEERRSDOTHBT EETRBL TS,
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LEZz bhie.
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z/ 7 v —FAHitky BRI EERAE OB
B ThbOBRIhMEYRRTI@&LE S LED
n5.

] B
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% WRABFHEB23SEFZ X T, M PA & PAP
O FE—IME TOREEZITIL -1

Mm#%E PA @ cut off level %, BFIZIRIEAIED
mean+2SD THh% 24.7ng/ml, PAP @ cut off
level 1X 3.1 ng/ml & Ui,

PA {EDL TONILIREREEL57%, PAP fEo
HTORHERINS2Y ThH - Tchs, WIEO T
HOMAESHRIC L D BHERIZ6ESS s » T, WED
L LB OB RS TR HERIN43% L 41T 5
A, BRHEER10% ot BlEXD, PA R
O PAP 32 A THE FHETHZ i bE
s ETsLEZ bR,

7-Sm XU PA &HIFE kit FOHFEA & v & —
K v 7k v, Evo kit TRRAERTI T
s, WThbERENBS bRz E XD, T
FZxBOTFRELELFTHEEL ORI
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