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Background and Aims. Despite previous reports implying a role of B2-microglobulin
(B2M) in the development of prostate cancer (PCa), the correlation of serum $2M with
the clinicopathological features, therapy efficacy and prognosis of patients with PCa have
not been fully clarified. The present study aims to investigate the serum levels of f2M in
patients with PCa and explore the potential use of f2M as a tumor marker for diagnosis,
treatment and prognosis of PCa.

Methods. Serum B2M levels in 120 patients with PCa, 50 patients with benign prostate
hyperplasia (BPH) and 85 healthy age-matched controls were measured by enzyme
immunoassay. The correlation of serum B2M with the clinicopathological features,
therapy efficacy and the prognosis of PCa were subsequently assessed.

Results. Our results showed that: (i) PCa patients had significantly higher levels of f2M
compared to those of patients with BPH or those of healthy controls. (ii) Serum B2M
were markedly elevated in patients with high stage or grade PCa as compared to patients
with low stage or grade PCa. (iii) We measured significantly higher levels of B2M in
patients with metastasis as compared to patients lacking metastasis. (iv) During follow-
up, serum P2M showed a marked decrease after successful therapy and a significant
further increase in recurrent disease.

Conclusions. Our results demonstrate that serum B2M is correlated closely with the clin-
ical stage, Gleason grade, PSA, distant metastasis and therapy efficacy in patients with
PCa. Serum B2M may be a useful biomarker for clinical diagnosis, follow-up and prog-
nosis of PCa. © 2013 IMSS. Published by Elsevier Inc.
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Introduction Japan, and Korea (1). Although several biomarkers have been
identified and tested as diagnostic and prognostic markers for
PCa, to date, only prostate-specific antigen (PSA) is routinely
used in diagnosis (2). The introduction of the PSA test in the
late 1980s has resulted in a marked increase in the diagnosis
of PCa, but has not subsequently led to a significant reduction
in deaths from PCa (3). Additionally, use of PSA as a cancer-

k =l specific diagnostic test has well-recognized limitations. Many
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Prostate cancer (PCa) is the most commonly diagnosed
visceral cancer in males and is responsible for the second
highest cancer-associated male mortality rate in Western
countries, with increasing rates being reported in China,
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density and the free-to-total PSA ratio has provided only
marginal improvements in terms of specificity. These limita-
tions of PSA contribute to the ongoing debate about the bene-
fits of population-based screening for PCa (4). Therefore,
additional biomarkers may be useful in the diagnosis and
treatment of patients with PCa.

Recently, intensive efforts have been focused on searching
for molecular markers that may increase diagnostic and prog-
nostic accuracy. For example, assessment of EZH2 protein
in PCa tissue samples correlates with poor prognosis (5),
whereas circulating levels of TGFB1 in the blood predicts
biochemical recurrence of PCa (6). Additionally, circulating
tumor cells and circulating plasma DNA were recently shown
to be correlated with PCa grade, stage, and metastasis (7).

Although there is evidence that f2M is closely related to
growth, infiltration and metastasis of PCa, the clinical
significance and implication of serum 2M in human PCa
are not completely clear. The relationships between serum
B2M and clinicopathological variables in PCa remain to
be elucidated. In the present study we used enzyme immu-
noassay to analyze B2M expression in the serum of
120 patients with PCa, 50 patients with BPH and 85 healthy
age-matched controls. The goals of this investigation were
(i) to compare the serum levels of f2M in PCa patients to
those of BPH patients and healthy controls, (ii) to evaluate
the diagnostic and prognostic values of serum B2M in
patients with PCa for the potential use of B2M as a tumor
marker to diagnose human PCa and to monitor the prog-
nosis of patients and (iii) to evaluate the values of serum
B2M as a useful serological marker to monitor the efficacy
of therapy and to follow-up metastasis in patients with PCa.

Subjects and Methods
Subjects

The study was approved by the clinical research ethics
committees and informed consent was obtained from all
of the patients. All specimens were handled in an anony-
mous manner according to the ethical and legal standards.

The present study included 120 patients who were diag-
nosed with PCa at our hospital between 2008 and 2012.
Their ages ranged from 46 to 86 years (mean 64.6 £
9.3). PCa was diagnosed by histopathological examination
of specimens obtained by transrectal needle biopsy of the
prostate. Before patients underwent digital rectal examina-
tion (DRE) and prostate biopsy, serum PSA and p2M levels
were measured using the electrochemiluminescence immu-
noassay and enzyme immunoassay, respectively. The clin-
ical stages of the disease were determined according to
the TNM Prostate Cancer Staging System (American Joint
Committee on Cancer) using a DRE, transrectal ultrasound
(TRUS), X-ray, CT, MRI and bone scintigraphy. Biopsied
specimens were fixed in 10% formalin and routinely
embedded in paraffin; 3-pum sections were cut and stained

with hematoxylin and reviewed by a pathologist to deter-
mine the Gleason score, based on the Gleason Grading
System (8). Age, serum PSA levels, Gleason scores and
clinical stages of the 120 patients are shown in Table 1.
Additionally, 50 patients who were diagnosed with BPH
and 85 healthy age-matched controls were included in the
current study and used as controls.

Among the patients who were diagnosed with PCa,
42 were treated by radical prostatectomy as a definitive
therapy. The other 78 patients were treated by hormonal
therapy because of high stage, grade, or advanced age.
Patients were followed-up with a periodic evaluation by
DRE, serum PSA level, serum B2M level and imaging
examination. Recurrence of PCa was defined as an increase
in the serum PSA levels during two consecutive measure-
ments (PSA failure) or the appearance of new soft tissue
or metastatic lesions.

Serum Collection

For quantitative measurement of $2M and PSA levels, serum
samples were collected from all 120 PCa patients before per-
forming DRE and prostate biopsy. Serum specimens from 50
BPH patients and 85 healthy age-matched individuals were
similarly collected to be used as controls. Moreover, in 42
patients who were treated with radical prostatectomy and 78
patients who were treated with hormonal therapy, serum
2M and PSA levels were measured before, during and after
treatment. Among the 42 patients who were treated by radical
prostatectomy, recurrence was observed in eight patients
during the follow-up period. In these recurrent patients, serum
samples were collected for evaluation of PSA and 32M levels.
Serum samples were stored immediately at —20°C in plastic
tubes until tested. All evaluated samples were tested simulta-
neously to minimize standard errors.

Determination of Serum (2M

B2M concentration in serum was determined by the Quan-
tikine IVD human B2M ELISA kit (R&D Systems, Minne-
apolis, MN) according to the manufacturer’s instruction.

Table 1. Clinical features of 120 patients with PCa

Clinical features Mean £ SD (range) or number (%)

64.63 + 9.32 (46—86)
37.04 + 28.78 (2.33—130.20)

Age (years)
Serum PSA (ng/mL)
Clinical stage

Tl 7 (5.8%)

T2 35 (29.2%)
T3 58 (48.3%)
T4 20 (16.7%)

Gleason score

=6 54 (45.0%)
7 46 (38.3%)
=8 20 (16.7%)

PCa, prostate cancer; PSA, prostate-specific antigen.
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