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CLINICAL EVALUATION OF CHEMILUMINESCENCE IMMUNOASSAY
PSA (ACS-PSA) FOR DETECTION OF PROSTATE CANCER

Takahisa Apacai, Kenji Morrva and Kazuyoshi Esaki
From the Department of Urology, Yao Municipal Hospital

Serum prostate specific antigen (PSA) levels were measured using an ACS-PSA kit in 147
systematic biopsy cases (61 with prostate cancer (PC)) and 96 transurethral resection of prostate
(TUR-P) cases (2 with PC). In the 147 biopsy cases, the sensitivity for PSA using 3.0 and 10.0 ng/ml
as cut-off values was 91.8 and 90.2%, while the specificity was 9.30 and 30.2%, respectively. The
sensitivity for PSAD (A) (calculated by transabdominal ultrasound) using 0.25 and 0.5 ng/ml/cm”® as
cut-off values was 91.8 and 90.2%, while the specificity was 22.1 and 50.0%, respectiveiy. These data
indicated that PSAD (A) provided better information for detecting PC than PSA alone. No statistical
difference was found between PSAD (A) and PSAD (R) (calculated by transrectal ultrasound) in the
utility of detecting PC. PSA below 15.0 ng/ml was seen in sixteen patients with PC. Five of these
sixteen patients had a PSA level of <3.0, and they underwent prostate biopsy based on the abnormality
by digital rectal examination (DRE). The other eleven patients had PSAD (A) level of >0.3
ng/ml/cm®  In all 243 cases, PC was not found in the 49 patients (PSA<3.0 ng/ml) or 91 patients
(PSAD (A)<0.25 ng/ml/cmB) who had no abnormal findings by DRE and transabdominal
ultrasonography. These results suggested a criterion in the use of the ACS-PSA kit for the indication
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of prostate biopsy and TUR-P.

(Acta Urol. Jpn. 44: 469-476, 1998)
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Fig. 1. Patients and pathological diagnosis.

Table 1. Comparison of PSA, PSAD (A) and PSAD (R) among different groups in 147 biopsy cases

P-value*
Clinical stage n Mean+SD Mediam
vs stage C vs stage D vs Not PC
stage B 16 26.0£22.5 21.2 P<0.05 P<0.0001 NS
PSA PC stage C 23 89.2+116 4.6 P<0.01 P<0.0001
(ng/ml) stage D 22 694+ 749 227 P<0.0001
Not PC 86 91.6+19.3 15.2
stage B 16 1.09+1.02 0.635 P<0.01 P<0.0001 NS-
PSAD (A PC stage C 23 3.73+4.31 2.48 P<0.01 P<0.0001
(ng/ml/cm”) stage D 22 929.5+38.2 11.2 P<0.0001
Not PC 86 0.69+0.62 0.49
stage B 16 1.03%1.00 0.625 P<0.01 P<0.01 NS
PSAD (R) PC stage C 23 3.81£4.56 2.45 P<0.05 P<0.0001
(ng/ml/cm®) stage D 29 91.14+96.3 8.99 P<0.0001
Not PC 86 0.68+0.63 0.47

PSA: prostate specific antigen, PSAD (A) : PSA density calculated by transabdominal ultrasound, PSAD (R) :
PSA density calculated by transrectal ultrasound, PC: prostate cancer, SD: standard deviation, Not PC: without
prostate cancer, ™ : P-value obtained by Mann-Whitney U test.
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Table 2. Diagnostic utility of different examinations in 147 biopsy cases

Cut-off value  Sensitivity (%)

Specificity (%)

Accuracy (%)  Positive predictive value (%)

pSA 3.0 91.8 9.30 43.5 41.8
(ng/ml) 10.0 90.2 30.2 55.1 47.8
20.0 78.7 61.6 51.0 58.8

PSAD (A 0.25 91.8 22.1 51.0 45.5
(ng/ml /cm%) 0.5 90.2 50.0 66.7 56.1
1.0 72.1 76.7 74.8 68.8

PSAD (R) 0.25 89.8 27.8 51.6 43.6
(ng/mi/cm?) 0.5 79.6 53.2 63.3 51.3
1.0 63.3 81.0 74.2 67.4

DRE 60.7 81.4 72.8 70.0

TAUS 55.0 75.6 66.9—* 62.3

TRUS 7.4 8L.5 77.7-] 69.8

PSA: prostate specific antigen, PSAD (A) : PSA density calculated by TAUS, PSAD (R): PSA density
calculated by TRUS, TAUS: transabdominal ultrasound, TRUS : transrectal ultrasound, Accuracy : [(number of
PC cases over cut-off value+number of Not PC cases below cut-off value) +number of total cases)]X100%, * P

<0.05 (chi-square test).
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Fig. 2. (A): The rate of prostate cancer detec-

tion according to different range of
PSA in 147 biopsy cases. (B): The
rate of prostate cancer detection
according to different range of PSAD
(A) in 147 biopsy cases.
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Fig. 3. Distribution of biopsy and TUR-P cases with or without prostate
cancer in relation to DRE, TAUS and PSA levels.
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Fig. 4. Distribution of biopsy and TUR-P cases with or without prostate
cancer in relation to DRE; TAUS and PSAD (A) levels.
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P-biopsy # fifT L 72147H11ZD\sC PSA {45 0~
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Table 3. Characteristics of patients with a PSA level of below 15.0 ng/ml

oo ne JEONEE, G ow DA MGh CET Cmus s
1 70 well B + 09 0.05 2/9 - +
2 72 well B + 1.92 0.07 2/11 - -
3 64 moderately B + 0.39 0.014 1/9 + +
4 76 poorly C + 0.86 0.044 4/7 + +
5 62 poorly D, + 0.2 0.004 5/9 + +
6 66 well HAL (T - 6.54 0.38 — - -
7 78 moderately A, (T1b) - 6.70 0.48 = - -
8 70 well B — 8.44 0.52 1/10 - +
9 71 well B — 10.5 0.53 1/8 - -
10 64 well C + 10.5 0.69 6/10 + +
11 72 well B — 10.9 0.60 2/9 + +
12 58 well B 11.8 0.57 1/10 - -
13 75 poorly D + 119 0.66 4/8 + +
14 75 well B - 12.7 0.76 1/8 - -
15 85 poorly Cc + 12.7 0.39 3/10 + +
16 82 moderately D + 13.7 1.04 5/8 + +

#1 A, (T1.) : Tumor, in 5% or less of tissue resected by TUR, #2 Ay (T),) : Tumor, in more than 5% of tissue resected
by TUR, #3 positive: positive number of prostate cancer by prostate biopsy, #4 total: total number of specimens by
prostate biopsy, #5 TAUS (+) : abnormal findings by TAUS, TAUS (=) no abnormal findings by TAUS, #6 TRUS

(+) : abnormal findings by TRUS, TRUS (—
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494EB) B & U° PSAD (A) <0.25 ng/ml/cm® DIEHI
W3R E LTHIZIBBIIRR S h 5 7.
6) PSA {RAEAEFIZDOVTDOMES (Table 3)
EFEFIOH T PSA <19.9 ng/ml DFFHIZIZ1660
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7=,

% %=
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O — F VRO E FHAEHE72 b D TIRERLY
BChHarT o)y AT AT VEEMLKE 2 KHED
E#MWE L L7 chemiluminescence immunoassay
(CLIA) #12T PSA DRIERTI D THBY 4
BETIX19934E 4 A X b, UMFL LTRIERDIDLD
BRETH- 2L (MEKEORRS 0.13ng/

) : no abnorml findings by TRUS.
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HESALNZ LD L) ACS-PSA H54RMH &
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VWTHHEDPVL DR LNDY, EROMBOF 5 b
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0.99), BXUMDOF v + EDETHOHEL DGR DS
SN TVEYY BT EETid PSA O IE
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D, KFTH INICET HEMAA SN TV 5D,
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B PSA DA% & TR PSA & b BAMEAE
WHOREBMAEARA L TH Y, EEER PSA 12Xt L tandem
R #3152, Delfia D 2.6~4.7/& 0 B %R
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0.25, 0.5, 1.0ng/ml/cm® % cut off fE& LTHW -
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BAOREEIZ91.8, 90.2, 72.1% & PSA TOfEL(Z
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LEL e AETOHBMR, ROC curve (receiver
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LhTwa W 4E ROC curve 12 & % 534713
1To Tz s, PSA OREHIZMMOREIZIE L T
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7o TUEDHER LD —DDHEZE LT PSA Tt
10.0 ng/ml %, % 7: PSAD (A) Ti 0.5ng/ml/cm®
RBIRTDIENEZONED, ZOHE, BEIZIE
FEZd bbb, HEKLEZFETR
PSAD (A) OAFERIIEVWELZRLL (FhEh
P<0.01, P<0.05, chi-square test). & o TZHTD
fe@E L% cut off EEFIHT 5481 PSAD (A)
® 0.5ng/ml/em® PELB EEZ SNz & 5D
PSA ¥y M EDBELERTORAMOLEIIF—
BEIERICLLEE LW EREETH D05, B
ERICEETHHEEZOND stage A, B IEFIZD
WTBEERDOEZELZIT R VEEIID W T OB
HB LT o 72 FFTIIEREIZDOWT, KAF PSA T
stage A, B &K T72~75%2"'>, markit PA T 51
~80%2%™, % 7- tandem R PSA T3 stage A T
73% (n=15), stage B T88% (n=16)'" 7 L O
WHLENTWAE, 52 ACS-PSA 12D\ Tid2.22
% cut off fE & L T stage A TIi350% (n=10, n=
6), stage B T X 50% (n=10)~83, 90% (n=
1002819 & stage A TR RLBEHE VAR H 5N
57%%, Bluestein 5 DL Tl stage A T81.5% (n=
65), stage B T94.7% (n=152) & BIFLiEEATRE
NTw3”  F4EOHETE stage A TIE100%
(n=2), stage B TIix16BI$13F1A% (81.3%) FH{H
DETHN D LB EEETHARBROKE
IZOVTIBOF » b & IIZFE LEBEORE L £ 2 5
hr-.

BEALREORBR A EL LT PSA BEMHIIHMR T
DRE ® TRUS 2352 &2 & hZWsh=EH» L
ATHIENRESNTEY TRUS 3H %RV
BOBWMFRLEZZ 6N TWAE, —FT TAUS i34
K 2 ER OGS, $512 apex & ) OB TORHE
BLUITLIIREZSEHH Y, BMTOEDODHEESH
EVHIHIZBWTIE TRUS IZHBLDEEZLNT
B, 4ED P-biopsy FEBICH T BRI T b HHE
THbo TEBRIIERYRODIBER 72 (P<

0.05). LA L%&a5s TAUS ZEMPLFES 220
FHET, B, KELRRNLROMROEEL
PSAD DHliEIXESH TH ) LIRBEDOAZ ) —=~
T EEDTHETCV—F Y ICTALERLEZRETS
5. 25124 EORERETIE TAUS % PSAD DOl
WAEE LA, TRUS AW TilllE L7z PSAD
(R) IChei L CRE, RN, EBRECICARE
BB Motz & o T PSAD ZRIZESZHT O
HOMBER L LTHVAE4AX PSAD (A) ZFIH
ThiS+FTHbEEZLNL.

KBz ik PSA, DRE, TAUS & Z il - TED
% PSAD (A) ¥2#(2 L T P-biopsy & TUR-P
7o CEIH, ThHICE DV BONIIBES & IR
PO HIZE ) —EDEMEHET LI EHTE
7=. £V E2I213 PSA=10.0ng/ml F 721z PSAD
(A) 20.5 ng/ml/cm® DFEIKTIIFENFE REI320.0%
k&Y, £/ DREFTR (—), TAUS FT R
(=) @ TIc #1x PSA BEREBIOFIZHILSHFEL
TwiZz, RIZ 3.0=PSA<10.0 ng/ml DFEIHTiL P-
biopsy B Tix 1961 141 (5.3%), TUR-P fEH)
T13426BIh 261 (4.8%) IEERDIZDATHY,
BORRRIEDLO TEWVWETH- 2. #IC
PSA<2.9 D$EHTIZ P-biopsy 1369 5% (38.5%)
DB AR D 2o 7275 #i2 DRE BiR (),
TAUS Bt R (=) #EBIT, P-biopsy 2SHifT & 117z 3
5l & TUR-P 2SHEAT S N/-46B ICBII BRI’
Mol:. —7 PSAD (A) 22w Tid, 0.25<PSAD
(A) <0.5 ng/ml/cm® D Tid P-biopsy #1T D25
Blsp 161 (4.0%) 2, TUR-P fE47 @ 1060 & 2 5l
(20%) 2% 52%, P-biopsy EBITIIENFREIZ
EbOTHKETH- 2. &5 12 PSAD<0.25
ng/ml/cm® DFEIKIZ DV TIE, P-biopsy HifT24%1
561 (20.8%) AR D H»o 7245, DRE BT R
(=), TAUS it (=) %EBIT P-biopsy % #ifT L7z
13 & TUR-P %147 L 2 78ERNICIZIBIIRR S h
Lotz

PSA # W2 ZMICBWT—Do D& A 1X, PSA
PIEFEZRTERBOFEL VDY S gray zone
DEETH%. PSA ¥2.22ng/ml LT DIEH &I
135 BIDTAER S (P-piopsy HifT D20.8%), =
N5E9~XTDRE TR (+) (2T P-biopsy % ) 13
TwWb. PSA FEFHEIZBITAENRREIL3.3~
33% LA BWEDALN'®, tandem R % FV:7:
KETOHETIZI0.0~11.7% & 72 5TLr 51718
COHRBHEWRARIIOWTIE, ZO#HBTIE
DRE % TRUS, TAUS T 5ADRENA SN
bDOEFIBATEREIToTWBEVIERE L E
ZHNBH, SERR IR S OFLT L L BN
BERPESY, Ar—ED PSA %L LA WEAS
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FETATRELBEECE L EZI LN,

% 7z gray zone |d tandem R PSA ® 4.0~10.0
ng/ml DHEHETH hH, WEX*FH\v 5 & ACS-PSA
? 7.756~11.68ng/ml DERIZHET S, Lo T
ACS-PSA OIFEH ERRfEL T4 B4 tandem R
PSA O gray zone A LA A/N—TEBHHFE & L
T 3.0~15.0ng/ml O #i B % ACS-PSA O gray
zone LBEL, BEF L7, ZO#HBTIX TURP T
RRENTBREE 26 (2/44, 4.5%) & P-biopsy
THAT L7-M4BIF 9Bl (20.5%) DEATFRD b7,
EH NG DRERNIZ T PSA flid 6.0 ng/ml LA
E%, PSAD (A) fEi%, 0.3ng/ml/cm® BLE%RL
Tz, I T OHFEIZE T P-biopsy fEFI % x5
%12, PSA ®6.0& 10.0ng/ml % cutoff fEE L 72
BEDRE, FRME EFFTROLLE, ThEh
100, 14.0, 31.8% &£88.9, 51.4, 59.1%Th1nH, %
7z PSAD (A) ®0.25& 0.5 ng/ml/cm3 % cut off f&
L LB ERENZEFNI0, 31.5, 45.5% &£ 88.9,
80.0, 81.8%THhHo7. TNHDH) BLEEIZIITRT
DHTHBEZRIA LN % Do 7275, PSAD (A) O
0.5 ng/ml/cm® % cut off fE & L7: & DFEM LI
FEIIMO 3 DICHB LTI XTIH LTHEREICHY
fE%R L7 (ERENFEMETIE P<0.05, EBHET
it p<0.01, chi-square test) & > CTZ D#HFHIZEW
THREB %335 & L 721RF & F# IS PSAD (A)
0.5 ng/ml/cm® 2SR EE & RAFTH H (8/9, 88.9%)
cutoff fiL LTROHENIIFHLZBELEZLON
7z

% 72 PSA<15 ng/ml %7K L 72166 DFEAES OB E
WHTR % & 5 L stage G, stage D SEBITid TAUS
WBWTHEFICRERRIBONTEY, MELR
% stage A 2% & stage B 861D H TAUS TEE
iR (—) Tdhold" TRUS TEEHRR (+) 132
BOXRTHo72. L dIhs 260 TRUS R
WTFR b EL L RHBOET L, BE D peripheral
zone DAIKILZAD L RET, BERIIEZE -
EWIHIBRATIdR L, &£ bIZDRE (+) REE PSA
ERE VS MOBEE T P-biopsy 2fThh Tz
X 5T PSA<15ng/ml &\ GEFRIZ BV TIEAETIZIR
JEBWS B3 B TAUS % 5 b E b5 TRUS DAH
LRI o .

DEDfERICETE, 4% ACS-PSA FIV /%
12, RLES P-biopsy % T& A 72ITHETTRIERE
SRR RR LTV -ODERERET L2, &£F
i PSA, DRE, TAUS & PSAD (A) 2 #AEHE
CHHF L, TRUS it & - i 5 P-biopsy Hif7H o
staging % directed biopsy DB FEE$ 5. T
PSAD (A) =0.5 ng/ml/cm® L ED b DTz &BIER
PLELEZLNL. & 52 PSAD (A)<0.5ng/

ml/cm® T -T%, DRE % TAUS (ZE TR
HBEE, ATHEIZDREFR (+) OBAEIERT
ENITEREPIToHNFRVEZEZLND. RIZ
PSAD (A)<0.5ng/ml/cm® T &> T, DRE BT A
(=), TAUS FTR (—) D&, BELI00% (A
DOFELEOICTAH) 12§ 5% 5iE PSAD (A)=0.25
ng/ml/cm® (& %\ & ¥ 72 PSA=6.0ng/ml) O #EH
2% P-biopsy 1T LENHLHH, 5 %E2E T1 O
BENABRA L TCRLELRERTBEITAOTHNIZ
DEHTIHEBEEL TURP #HITLTHRWVE
Zixbhi. EIATRATIEZRETIIEER
PSA AL TV 5 2 &2 & ViRl PSA D#IE X
AF) &b TH B ETHHER, free PSA/total PSA
D (F/T l) % free PSA/complex PSA @ I Dl
ENRPRIIREORRIER L O®mENA LN TV
21920 iK%, NI free PSA & OBAMEIE
ZEEDABIF/T kL L OBRIZDOWT bR
2o T LEND D EEZ LN

#5 EC

1) Prostate systematic biopsy % HifT L 721475
616 (41.5%) iz, TUR-P % fiti47 L /=966 2 %l
(2.1%) BB 2300, ACS-PSA L DORFEER
L7

2) ACS-PSA EEIIRIFIEAN, HEEPEVL
O, EZRIBEVEEL o7 —HARBRBENEEK
(TAUS) 2k W&’ L7z PSAD (A) Tid, EEXT
FBZ e REBREEBESFRIIMLELA. T4
PSAD O D70 TAUS & TRUS (REBHBE
W OELELEAVTOARBICEIAON 2D
7z,

3) PSA<3.0ng/ml iZ5BIDIEEERD, WTFhd
DRE i (+) Toho 7. £ 72 3.0=PSAKI15.0
ng/ml DO Tid biopsy T9Hl (20.5%), TUR-P
T26l (4.5%) DREMEDLNI. ThHIIBHLT
~ T PSA>6.0ng/ml, PSAD (A)>0.3 ng/ml/cm®
Thotz.

4) &fEBO%H»T DRE TR (—), TAUS TR
(—) #EH DS H PSA<3.0ng/ml D49%] & PSAD
(A)<0.25 ng/ml/cm® DINBIIFEIZRE SN 2o
7.

5 PSAD (A) ® 0.5ng/ml/cm® % cut off fi &
LTHW/5HE, PSA DERVEBEZETLVEEIC
BOWUEREYOBBEU EICHREL, F/HENRE
ZEIRLEL, ROEANZEELZEIONL.

X 73

1) RH &, ZLEZ, FUmE, 32 . BERE
FHEATA FTRIZIRER2666] ORET. BWIRE
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