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Purpose: Prostate volume (PV) is a key predictor of both the progression
and response to medical therapy for the patients suffering with benign
prostatic hyperplasia (BPH). 5 alpha reductase inhibitors are effective for
the patients with a large PV. Prostate-specific antigen (PSA) has been pre-
dominantly studied as a proxy marker to estimate the PV in a Caucasian
patient population. If the PV of Korean men is smaller than that of
Caucasian men, then the PSA-PV may be different for Korean men as
compared with the other races. We evaluated the optimal PSA cut-off point
to predict the response to 5 alpha reductase inhibitors with using Korean
PSA-PV equations.

Materials and Methods: Patients aged between 50 and 79 years with lower
urinary tract symptoms and BPH were enrolled in this multicenter study
from 1999 to 2004. IPSS, PSA, uroflowmetry and TRUS measurements
were performed on all the patients. We performed the computations using
the logarithms of the PSA and PV. PV and PSA have an age-dependent
log-linear relationship. The g)rediction curve was given by PV s5=28.84x
PSA*®, PV(5=30.36xPSA’**, and PV 75=30.23xPSA"*. If a PV of 40ml
was applied to these equations, then the PSA values were obtained for
men in their 50s, 60s and 70s, respectively. If these PSA values were again
applied to the Roehrborn's equations, then the PVs of Korean men were
obtained. Receiver operating characteristic (ROC) curves were constructed
to evaluate the ability of the serum PSA to predict the threshold PV in
the men suffering with BPH.

Results: The analysis included 5,716 patients with a mean age of 64.3 years,
a mean baseline PV of 36.9ml and a baseline PSA value of 2.4ng/ml. The
approximate cut-off PV for the Korean men was 35ml. The ROC curve
analysis revealed that PSA had good predictive value for the PV cut-off
point (35ml) from the Korean PSA-PV equations. The approximate age-
specific criteria for detecting Korean men with a PV exceeding 35ml are
a PSA >1.2ng/ml, >1.6ng/m, and >2.0ng/ml for the men with BPH
who are in their 50s, 60s and 70s, respectively.

Conclusions: The PSA-PV relationship in Korean men shows that Korean
men have a lower PSA and a smaller PV than Caucasians. The PV of
Korean men corresponding to a PV of 40ml for Caucasians was approxi-
mately 35ml. (Korean J Urol 2005;46:1246-1250)

Key Words: Benign prostatic hyperplasia, Prostate-specific antigen, Pro-
state volume
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Table 1. Baseline prostate volume and prostate-specific antigen
within each age group

Age group No. of Baseline Baseline serum
(years) patients PV (ml) PSA (ng/ml)
50-59 1,587 31.5+0.33 1.6+0.44
60-69 2,606 37.4+0.37 2.4%0.04
70-79 1,523 41.7+0.61 2.9+0.06
Total 5,716 36.9+0.26 2.3+0.03

Data are presented as meantstandard error. PV: prostate volume,
PSA: prostate-specific antigen
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Table 2. Prostate volumes at various ages according to the
PSV-PV equations that correspond to Roehrborn’s equations at a
PV fo 40ml

Table 3. ROC AUC values for predicting the prostate volume with
using serum PSA, the overall age and by the decade of age, for
the three prostate volume breakpoints in men with BPH

i Korean
Age Roehrbf)rn s PSA value PSA-PV PV (ml)
equation (ng/ml) i
equation

50s  PVs=3245x 232 PVis=28.84x  34.4

PSA0.248 PSAO.ZOS

60s  PV(e5=34.07x 1.76 PV(5=30.36x  34.9
PSA0.283 PSA0.245

70s PV(75)=35.77X 1.72 PV(75)=30.23X 33.3
PSA0.319 PSAO.ZSO

PV: prostate volume, PSA: prostate-specific antigen

41.7ml$ o} (Table 1).

Rochrborn 5°9] 3724 PV (55=32.45xPSA"*, PV 5=
34.07xPSA*™ | PV(15=35.77xPSA** 0] A& Q& A 40mI=
diQle 43 A5 o APAE) LA = Zh2} 2.32ng/ml,
1.76ng/ml¥} 1.72ng/mlo] At} o] AHhE AP M E ]
A5 3299 3] A4 PVis5=28.84xPSA"”, PV (5=30.36x
PSA"*, PV 75=30.23xPSA" o] thlate] 73+ A 87
& 7}7} 34.4ml, 349ml7 333mlE oF 35mig & 5 U
T} (Table 2).

AFhE AP EH0] 30, 35, 40mE FE FES 73
7] #13] ROC curveE ©o|-&3tAth. AHAAE&Z 35mlol|A]
AUC (area under curve) ¥ ¥ 76%°1 A 79% AT} (Table 3).
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HA 5L X7} 2.0ng/ml ©]dY &) 73.8%7F Brh=
A& vt 70t FAel A A 82 o] 35ml o] /<l
AHAE0| Y A= WA e} Bol=E 70% 4
AAA FPASEE =Y F A= FA7F 2.0ngmI T
UHAES} Sol 25 70% o3-S FAstHA dd4d&
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2 35ml o] s A5 F e RIS AdA=
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g?(;gfp Nq. of Breakpoint to detect (ml)

(years) PaUents 30 35 40

All 5,716 0.755+0.0063  0.784+0.0064  0.814+0.0067
50-59 1,587 0.715+0.0131 0.762+0.0142  0.814+0.0157
60-69 2,606 0.740+0.0095 0.774%0.0095 0.806+0.0099
70-79 1,523 0.790+0.0113  0.785+0.0117  0.793+0.0122

Data are presented as meantstandard error. ROC: receiver op-
erating characteristic, AUC: area under the curve, PSA: prostate-
specific antigen, BPH: benign prostatic hyperplasia
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Table 4. Age, baseline PV, and baseline PSA for each study in
the BPH program after applying the exclusion criteria

Baseline Baseline

Study No. of — Age PV PSA
patients  (years) (ml) (ng/ml)
Rochrborn, et al® 4,448  63.7+0.1  43.7+0.38  2.6+0.03
Mochtar, et al'® 1,589 - 439+052  3.1+0.06
Hochberg, et al'' 2,270 - 57.4:08  9.2%0.2
Cho, et al” 5716 64.3x0.1  36.9%026 2.3%0.03

Data are presented as meantstandard error. PV: prostate volume,
PSA: prostate-specific antigen, BPH: benign prostatic hyperplasia

aaoAA a3 e AHAEHE 40ml o] Foln, o
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Fig. 1. Predicted prostate volume versus the serum prostate-specific
antigen (PSA) level of Caucasian and Korean men at various ages.
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