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CLINICAL EVALUATION OF TANDEM PSA® IN JAPANESE
CASES AND COMPARISON WITH OTHER METHODS

Manabu Kuriyama, Naoki Yamamoto, Ikuo Shinoda
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From the Department of Urology, Gifu University School of Medicine

Susumu Akimoto and Jun Shimazaki
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Clinical evaluation of TANDEM PSA® which is the most frequently used prostate specific
antigen (PSA) assay method in the world and a comparison with other methods were performed
in Japanese cases in a cooperative research fashion. The minimum detectable level of the method
was found to be 0.50ng of PSA in one ml of serum and 1.9ng/ml was regarded as the upper
normal value in Japanese males. The distribution of serum PSA showed a significant difference
between the benign prostate hypertrophy (BPH) cases and patients with stage G or D prostate
cancer. The sero-diagnosis prostate cancer at an early stage with the TANDEM PSA® was difficult.
The correlation to other methods of PSA detection was very high. Furthermore, the clinical use
of the method in following-up the clinical course of prostate cancer patients was very useful. These
findings suggested that the PSA detection using TANDEM PSA® is appliable even in Japanese
cases although the upper cut-off level is decreased.

(Acta Urol. Jpn. 41: 39-46, 1995)
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PSSR TR EBR R R SR 1
N ERBER LT V5.

3, WBRAIEFHEEL LT, MARKIT-F PA®D,

‘cpm)

500
MARKIT-M PA®®», EIKEN PSA®, PROS-
CHECK PSA®>, DELFIA PSA®®,  Ball ELSA
PSA®D, ACS PSA®D o 7fid& y-Sm AW, X
; 01505 05 1 2 (ng/mi)
bie, ERBRADREL, WA « B LK L STANDARD PONT
T, special reference laboratory (SRL) s\ Fig. 2. Study of minimum detectable dose
C, duplicate TfThhic. As the non-overlapping point of mean=+2
S.D. of radioisotope counts (n=10), 0.50 ng/
2 ml is thought to be the minimal detection
b
level.
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Table 2. Results of quality control tests
BE (#hZTh A: 19.5, B: 71.1, C: 119 ng/ml)

DIMER AT SUEE COERRBY T 7 Within assay (5 sera & 5 assays) :  C.V.: 1.4~5.8%
Between assays (5 sera & 10 times) : C.V.. 3.3~6.3%
Dilution test : Straight lines with O-point
sample C Minimum detectable level : 0.50 ng/ml
Detection range : 0.50~ 100 ng/ml
100F
(cpm)
8{) L
sample B
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<
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40F
* 1000
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U r ,
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x32 xs DILUTION POINT STANDARD POINT
Fig. 3. Standard curve of TANDEM PSA®
Fig. 1. Lineality studies of dilution test As the detectable range. a standard calibra-
Three samples having different PSA values tion curve could be plotted from 0.50 to 100

showed straight lines with passing zero point. ng/ml of PSA.
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Table 3. Serum PSA values in various diseases

Serum PSA by TANDEM PSA® (ng/ml) Student’s t test
Disease No. of
examined range meantS.D. vs N. males vs BPH
Normal males (age=50y.0) 217 <0.50~ 2.8 0.70210.367
Normal females 21 <0.50~ 0.60 0.505+0.022 p<0.001
Renal cell carcinoma 35 <0.50~ 12 1.89 £2.72 <0.02
Bladder tumor 29 <0.50~ 18 2.13 +3.46 <0.04
Other urol. malignancies 8 <0.50~ 1.4 0.8381+0.302 N.S.
Benign urol. diseases 5 0.60~ 1.9 1.28 £0.497 <0.001
Prostatitis 12 <0.50~ 49 7.78 +£13.8 N.S.
BPH 121 <0.50~ 34 6.11 +6.60 <0.001
Prostate cancer 150 <0.50~7,600 422 +1.126 <0.001 p<0.00!
Stage A 15 <0.50~ 210 20.5 +£53.3 N.S. N.S.
Stage B 16 1.6 ~ 130 24.8 £35.0 <0.02 =0.06
Stage C 42 <0.50~ 970 142 248 <0.001 <0.001
Stage D 77 <0.50~7,600 735 £1.500 <0.001 <0.001
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Fig. 4. Distribution of serum PSA values

(Fig. 1). WTFhoakTd REFL ERE 2R L, £ C.V. i3 6. 35T T H v ERAC IERLERT
ETBE¥u R4 VLTV, DWT, &Y B ote. REOBEEMED 1 BI% Fig. 3 R L.
PIEBROKE #1T »7=. Table 1 1%, FRE 10 FEEBIC BT 5 M PSA {E% Table 3 ;R L
BERIERD HgHEES v v P B O P R LO+/— 287 7o, S0R%LI_E®D age-match o B M 217 B0 I i
¥ (S.D.) fETH%. 0.125ng/ml ¥ CEILIE PSA f® F#+S.D. 3, 0.702+0.367 ng/ml TH
Wz bt (Fig. 2) #%, » ¥ v b O FHy+2S.- b, F#+3S.D. fEix, 1.803ng/ml Ligote. Zo
D. 7% overlap Lig\ & & LT, 0.50ng/ml A8IE 7=3, 19ng/ml KA AP BT BERHEE B L
REELE 2 bhte. ZOffl, within, between-assays 7z,
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Table 4. Positive rates according to various cut-off values

Cut-off values (ng/ml) : positive cases (%)

Disease No..of . normal males BPH
) I mean+2S.D. meant3S.D. mean meantS.D. meant2S.D.
21.5 21.9 26.2 =13 220 =10
Normal males (age=50y.0) 217 9 (4.1) 5 (2.3) 0 0 0 0
Normal females 21 0 0 0 0 0 0
Renal cell carcinoma 35 7 (20 ) 6 (17 ) 9 (11 ) 0 0 1 ( )
Bladder tumor 29 10 3¢ ) 7 (24 ) 2(7 ) 1(3) 0 1(3)
Other urol. malignancies 8 1] 0 0 0 0 0
Benign urol. diseases 5 2 (40 ) 1 (20 ) 0 0 0 0
Prostatitis 12 6 (50 ) 5 (42 ) 3(25 ) 2 (17 ) 1(8) 3 (25 )
BPH 121 94 (77.7) 88 (72.7) 39 (32.2) 15 (12.4) 6 (4.1) 21 (17.4)
Prostate cancer (PC) 150 141 (94.0) 140 (93.3) 127 (84.7) 120 (80.0) 107 (71.3) 122 (81.3)
Stage A 15 1@ ) 1 (@3 ) 6 (40 ) 4 (27 ) 2 (13 ) 4 (27 )
Stage B 16 15 (94 ) 14 (88 ) 10 (63 ) 7 (44 ) 5 (31 ) 8 (50 )
Stage C 42 40 (95 ) 40 (95 ) 39 (93 ) 37 (88 ) 34 (81 ) 38 (90 )
Stage D 77 75097 ) 7507 ) 724 ) 72094 ) 6686 ) 72 (94 )
Sensitivity for PC 94.0 93.3 84.7 80.0 71.3 81.3
for Stage A+B 84 81 52 35 23 46
Specificity 22.3 27.3 67.8 87.6 95.9 82.6
Efficacy for PC 62.0 63.8 69.7 83.3 82.3 81.9
for Stage A+B 34.9 37.7 51.3 77.0 80.3 73.7

Table 5. Correlation of coefficients and linear regression lines among various PSA detection methods

Y X
TANDEM . =~ MARKITF® MARKIT-M® EIKEN® PROS o  DELFIA® caIs ACS Y-Sm
©.5 (1.5-600) (0.1-2000  (1-200)  (0.5-100) (0.1-1,000) (0.2-260) (0.13-520) (1-640)
BPH N 36 51 70 53 72 72 61
r 0.870 0.970 0.893 0.925 0.932 0.798 0.961
LRY=2.13 Y=1.65 Y=0.146 Y=0.947 Y=—0.0877 Y=3.8¢ Y=1.27
¥2.69X  +2.46X  +1.47X  +0.387X%  +0.956X +0.200X +0.555X
PC N 42 59 89 27 57 56 32 83
r 0.8 0.981 0.961 0.793 0.914 0.973 0.964  0.0243
LRY=—0.827 Y=1.27 Y=7.80 Y=—427 Y=7.67 =—1.61 Y=5.14 Y=357
+3.66X  +2.76X  +3.24X  +0.902X +0.885X  +1.07X +0.654X  +1.78X
PC r  0.912 0.987 0.909 0.968 0.983 0.9%4 0.970 0.264
inlog LRY=0.104 Y=0.502 Y=0.301 Y=—0.285 Y=0.142 Y=0.0165 Y=0.247 Y=1.43
£1.33X  +0.957X  +1.05X  +1.06X +0.931X +0.989X +0.784X +0.518X

1) To avoid the dilution error on detection. data within 2-times of detectable range which are shown at the lower column of

each assay method were used.

2) N ; number of examined, r ; correlation of coefficients, and LR ; linear regression line.

KEAEY (F#59. 85, A E O RERE (F
¥351. 2i%) OFHEEMIER D 2.13 ng/ml 23EE
ETH -t —H, Bk (FH48. 58%), RM:HI
IWRIEASE (BPH, 55~ 927, F#370. 550 © Fi
flivx 10 ng/ml il T H -1, PC (56~88%, T
572, 55%) TIRIAOLIT & & b EBWREELR L
7-. Student’s t test “CHEF M e BT X 175 &,

TR B L X R, TzlR %, stage A © PC

LISt AEEYR L, BPH &L FEE® R L O
PC £fkL stage C LIETH -7 (Fig. 4).
DT, BN DOTH+2S.D. (1.5ng/ml), +3
S.D. (1.9), BPH ©%# (6.2), +8.D.(13), -+2S.
D. (20) &XkEk BT % grey zone DB EHED: 10
ng/ml & cut-off B&FHfEL LT PC ¥ kT 2E
WEie cut-off [EDWEF%, BPH EALXNERE LTHT
~fz (Table 4). HZIRBEE O LM B b B Y
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Fig. 5. Correlation between TANDEM PSA® and EIKEN PSA® or
MARKIT-M PA® in prostate cancer patients

Table 6. Correlation of coefficients and linear regression lines between serum PSA values

and weight
X Y
Wt. of TANDEM® MARKIT-F® MARKIT-M® EIKEN® FPROB. o  DELFIA® cIs ACS
BPH (g) i
N 56 2% 29 58 41 41 42 35
r 0.541 0.571 0.297 0.500 0.759 0.662 0.243 0.643
LRY=2.83 Y=2.28  Y=1.55 =216  Y=2.73 Y=2.54  Y=3.99 Y=143
£0.150X  +0.0650X  +0.0347X  +0.0858X  +0.420X  +0.202X  +0.261X  +0.312X

Table 7. Clinical usefulness of tumor marker in following-up prostate cancer patients

Tumor maker & PsA”
detection methods PAP
TANDEM® MARKITF® MARKITM® EIKEN® "ROS o DELFIA® CIS ACS  Y-Sm
Responder?
No. of cases 30 10 9 28 10 10 10 5 29 30
Cases score=3" 30 10 9 26 10 10 10 5 18 17
(%) (100) (100) (100) (93) (100) (100) (100) (100) (620 (57)
Mean score 3.5 3.9 3.8 3.5 3.4 3.4 3.4 3.4 3.0 3.0
Non-mponder”
No. of cases 13 5 4 13 3 5 4 4 12 12
Cases score=3 10 5 4 10 2 5 4 4 8 7
(%) (77 (100) (100) (77) (67) (100)  (100) (100) (67) (58)
Mean score 2.9 3.2 3.3 2.8 3.0 3.2 3.3 3.3 2.5 2.3
Total
No. of cases 43 15 13 41 13 15 14 9 41 42
Cases score=3 40 15 13 36 12 15 14 9 26 24
(%) (93) (100) (100) (88) (192) (100) (100) (100) (63) (59
Mean score 3.3 3.7 3.6 3.3 3.3 3.3 3.4 2.9 2.9 2.8

1) Evaluation of other assay methods was performed using the cases evaluated by Tandem PSA. 2) Respoder and non-respon-
der mean = NC and PD, respctively, in clinical response. 3) Case with score; 23 is regarded to be the matched cases in

changes of tumor markers to clinical response (ref #6).
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Fig. 6. Follow-up with serum PSA values in patients with prostate cancer
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HA5EBbhi.
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DJEL L UTHEE (r=0541) ThHH, Bzl
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bhie (Table 6).
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IR OWTHRE LIz (Table 7). E5 5K %) B ¥E -
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10 A8 L2 Bi% R LTk b, AiHTCix436i+H40
Bl (93%) H—B LT\ e, ¥ EHRAaT7 33K
TH ot MOREE % AV - 7fiix, TANDEM
PSA® D\ T REF TE I FEBI D R 1T\, ZIER—
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BHEE LTULEH, FETLRBOBMERLRIGKIRE
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W LT E % bR hs, specificity (114 (80
%) THHLDD, sensitivity 23 FhTh 46, 35%
GG VCBRTH - .

fito PSA JIEE: & OB RIFTAH D, BPH
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%z & T MARKIT-M PA® 55 TANDEM PSA®
ADF — RPWITDEERHETH A 5 L EL bR
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T, W2~ EOHERE LADKRENIEL B
ROTFHMDBTREC I BIES S BRI hi.
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