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VALUE OF SERUM PSA AND PAP MEASUREMENT WITH
NEWLY DEVELOPED LATEX TURBIDIMETRIC IMMUNOASSAY

Hironobu Akino, Harutoshi Tsuka and Ken-ichiro Okada
From the Department of Urology, Fukui Medical School

Yuji Tsuchiya, Mayumi Matsubara and Kuniaki Arimura

From Central Research Laboratory, Iatron Laboratories Inc.

Serum prostate specific antigen (PSA) and prostatic acid-phosphatase (PAP) levels in normal
controls, and patients with prostate cancer, benign prostate hypertrophy (BPH) and other urologi-
cal diseases were examined with a newly developed latex turbidimetric immunoassay (LPIA ACE
PSA, LPIA ACE PAP, IATRON LABORATORIES, INC., Tokyo, Japan). The advantageous
characteristics of this method are small amount (10gI) of serum required and short time (about
20 min.) for performing this assay. There was a high linear correlation between LPIA ACE PSA
and MARKIT-F PA (r2=0.953), between LPIA ACE PSA and TANDEM-E PSA (+r2=0.881) and
between LPIA ACE PAP and ABBOTT-PAP EIA (r?=0.946). When the BPH patients (n=110)
were used as negative controls, the cut-off value of PSA was determined to be 4.3 ng/ml. Using
this level as the cut-off value, the sensitivity was 78% (42 positive/54 untreated prostate cancer
patients), specificity (negative rate in BPH patients) was 95% and efficiency was 89%. In afollow-
up study of prostate cancer, the PSA value was elevated above the cut-off value in 68% at the time
of clinical progression. These findings suggest that LPIA ACE PSA is a useful tool for serum PSA
measurement. The cut-off value of PAP measured with LPIA ACE PAP was 9. 0 ng/ml, which was
determined by the same method as PSA. The sensitivity, specificity and efficiency ware 39%, 96%
and 77%, respectively. These findings indicate that PAP is less useful than PSA in the diagnosis
of prostate cancer. However, 63% of the patients with clinical progression had an elevated PAP
value, which suggests that PAP has some clinical significance in the follow-up of the patients with
prostate cancer.

(Acta Urol. Jpn. 41: 439-445, 1995)
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Sample or standard 10 pl
Buffer solution 50 ul
incubation for 10 sec.
Add stabilization solution 200 zd
incubation for 10 min.
Add anti-PSA or anti-PAP coated latex solution 40 4
Spectrophotometry (950 nm) for 10 min.
measurement of O.D. velocity
Calculation of serum PSA orPAP level by reference

to standard curve

Fig. 1. Procedure for serum PSA and PAP
measurement by LPIA ACE PSA and
LPIA ACE PAP
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Fig. 2. Standard curves for detection of serum PSA and PAP by LPIA ACE PSA (left)

and LPIA ACE PAP (right)
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Table 1. Reproducibility (intra-assay) test in

LPIA ACE PSA (left) and LPIA ACE
PAP (right)
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LPIA-PA LPIA-PAP
sample

1 2 3 1 2 3
n 20 20 20 20 20 20
mean (ng/ml) 3.91 7.98 23.63 4.95 7.8  24.06
SD (ng/ml) 0.164 0.224 0.551 0.31 0.436 0.4
CV (%) 4.19 2.81 2.16 6.28 5.59 1.66
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Table 2. Reproducibility (inter-assay) test in
LPIA ACE PSA (left) and LPIA
ACE PAP (right)

LPIA-PA LPIA-PAP
sample
1 2 3 1 2 3
n 10 10 10 10 10 10
mean (ng/ml) 3.96 8.00 16.20 14.09 29.22 61.51

SD (ng/ml) 0.102 0.155 0.195 0.360 0.950 1.650
CV (%) 2.58 1.94 1.20 2.57 3.2¢ 2.64
Table 3. Change of PSA and PAP value by

the time of interval from venous
sampling to serum freezing. The
venous blood was kept at room
temperature until serum freezing.
*:the time of interval. PSA and PAP
levels of patient 1,2,3 at 0 hr were 12.11,
121.56, 4.86 ng/ml and 49.01, 15.88, 3.93
ng/ml, respectively.

a) PSA
o* 1 3 6 12 (hrs)
Patient 1 100 97.8 93.4 97.6 94.9
Patient 2 100 94.1 95.0
Patient 3 100 117.0 115.0 105.1 109.3
Mean (%) 100 101.2 104.2 99.2 102.1
b) PAP
0* 1 3 6 12 (hrs)
Patient 1 100 98.5 97.3 99.1 95.0
Patient 2 100 103.8 98.1
Patient 3 100 137.4 129.3 107.4 103.6
Mean (%) 100 113.2 113.3 101.5 99.3

Table 4. Serum PSA value detected {by LPIA ACE PSA in various

urological diseases

Group No. of Serum PSA Positive rate (%)
examined Mean+SD (ng/ml) >4.3ng/ml
Normal male 119 0.425+0.271 0
Normal female 48 0.153+0.301 0
Benign prostatic hypertrophy 110 1.52742.795 5.5
Prostate cancer 54 119.5401535.616 77.8
stage A 2 0.825+0.601 0
stage B 8 5.089+4.947 37.5
stage C 13 12.257410.260 76.9
stage D1 12 18.752+ 42,462 91.7
stage D2 19 317.286+883.054 94.7
Male urological malignancy 86 0.787+0.827 1.2
Bladder cancer 51 0.809+0.954 2.0
Renale cell carcinoma 13 1.012+1.069 0
Female urologiccal malignancy 20 0.383+0.385 0
Male non-malignant diseases 90 0.77010.917 2.2
Female non-malignant diseases 30 0.291+0.211 0
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Table 5. Serum PAP value detected by LPIA ACE PAP in various

urological diseases

Group No. of Serum PAP Positive rate (%)
examined Mean+SD (ng/ml) >9.0ng/mi
Normal male 118 0.80130.757 0
Normal female 48 0.497+0.614 0
Benign prostatic hypertrophy 110 3.712+2.658 4.5
Prostate cancer 54 93.7541+395.724 38.9
stage A 2 1.700£0.707 0
stage B 8 5.069+4.512 25.0
stage C 13 7.889118.088 7.7
stage D1 12 8.462+11.192 23.1
stage D2 19 253,404+ 647.514 78.9
Male urological malignancy 86 2.625+1.825 0
Bladder cancer 51 2.903+2.060 0
Renale cell carcinoma 13 3.143%1.716 0
Female urologiccal malignancy 20 2.100%1.301 0
Male non-malignant diseases 90 2.528+1.873 1.1
Female non-malignant diseases 30 1.837+1.205 0

DEH+3SD (¥R E) fE & ¥R © Fy —3SD
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Table 6. Sensitivity, specificity and efficiency in sero-diagnosis of
prostate cancer according to various cut-off values (PSA)

cut-off value (ng/ml)

BPHmean BPHmean*SD  BPHmean"2SD BPHmean*3SD
1.53 4.33 7.12 9.93
sensitivity (%) 88 78 61 52
specificity (%) 74 95 97 98
efficiency (%) 78.7 89.0 85.4 82.9

Table 7. Sensitivity, specificity and efficiency in sero-diagnosis of
prostate cancer according to various cut-off values (PAP)

cut-off value (ng/ml)

BPHmean BPHmean"SD  BPHmean*2SD  BPHmean* 3SD
3.71 6.37 9.03 11.69
sensitivity (%) 67 46 39 33
specificity (%) 68 85 96 97
efficiency (%) 68.3 73.8 76.8 76.2
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Fig. 3. Correlation between serum PSA values
detected by LPIA ACE PSA and
MARKIT-F PA
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Fig. 5. Correlation between serum PAP values
detected by LPIA ACE PAP and
ABBOTT-PAP EIA
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