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A B S T R A C T

Current tendencies in the treatment course of prostate cancer patients increase the need for reliable biomarkers
that help in decision-making in a challenging clinical setting. Within the last decade, several novel biomarkers
have been introduced. In the following comprehensive review article, we focus on diagnostic (PHI®, 4K score,
SelectMDx®, ConfirmMDx®, PCA3, MiPS, ExoDX®, mpMRI) and prognostic (OncotypeDX GPS®, Prolaris®,
ProMark®, DNA-ploidy, Decipher®) biomarkers that are in widespread clinical use and are supported by evidence.
Hereby, we focus on multiple clinical situations in which innovative biomarkers may guide decision-making in
prostate cancer therapy. In addition, we describe novel liquid biopsy approaches (circulating tumor cells, cell-
free DNA) that have been described as predictive biomarkers in metastatic castration-resistant prostate cancer
and might support an individual patient-centred oncological approach in the nearer future.

1. Introduction

In 2012, over 400,000 men in Europe were newly diagnosed with
prostate cancer (PCa) (Ferlay et al., 2015). Although clinical parameters
such as prostate specific antigen (PSA) value, imaging diagnostics and
histopathological scores (e.g. Gleason score) allow certain risk stratifi-
cation, they do not allow a definite statement about the individual
patient’s prognosis (Wang et al., 2014). This might lead to unnecessary
treatment on the one hand, but also deny potentially favourable
treatment on the other hand, and ultimately harm the patient.

Current tendencies in the urooncological field increase the need for
reliable biomarkers that help in decision-making in challenging clinical
settings. First, in the PSAera, an increasing number of potentially in-
dolent low-risk prostate carcinomas are being diagnosed (Schroder
et al., 2014). According to current European guidelines, various evi-
dence-based treatment options exist for these patients and validated
biomarkers to guide the pre-treatment decision process are urgently
needed for this increasing patient subgroup (Mottet et al., 2017). In
addition, adjuvant treatment options for advanced tumor stages in-
crease and innovative biomarkers might be of great clinical usefulness if
they could assist in guidance towards the most beneficial treatment
arm.

In the last decade, numerous biomarkers have been introduced. In

the following comprehensive review article, we focus on diagnostic,
prognostic and predictive biomarkers that are in widespread clinical
use and are supported by evidence. Hereby, we focus on multiple
clinical situations in which novel biomarkers may guide decision-
making. Importantly, these clinical situations are not exclusive and
overlaps between the respective biomarkers exist. Lastly, we illustrate
novel approaches in precision oncology that might support an in-
dividual patient-centred oncological approach in the nearer future.

2. Diagnostic biomarkers

Although the combination of digital-rectal examination and PSA
value allows correct PCa risk stratification in the majority of patients, a
significant proportion of indeterminate findings leave the treating
physician uncertain whether to perform an invasive prostate biopsy or
not (Thompson et al., 2004). Thus, innovative diagnostic biomarkers
must guide the decision who to biopsy and who to re-biopsy after an
initially negative biopsy and continuing suspicion of PCa. The studies
discussed in this section are summarized in Table 1.

2.1. Prostate health index PHI® (Beckman Coulter, Brea, USA)

Introduction of the PSA value has somewhat revolutionized the

https://doi.org/10.1016/j.critrevonc.2017.11.007
Received 2 August 2017; Received in revised form 30 September 2017; Accepted 12 November 2017

⁎ Corresponding author at: Martini-Klinik Prostate Cancer Center, Martinistrasse 52, 20246 Hamburg, Germany.
E-mail address: d.tilki@uke.de (D. Tilki).

Critical Reviews in Oncology / Hematology 120 (2017) 180–193

1040-8428/ © 2017 Elsevier B.V. All rights reserved.

T

http://www.sciencedirect.com/science/journal/10408428
https://www.elsevier.com/locate/critrevonc
https://doi.org/10.1016/j.critrevonc.2017.11.007
https://doi.org/10.1016/j.critrevonc.2017.11.007
mailto:d.tilki@uke.de
https://doi.org/10.1016/j.critrevonc.2017.11.007
http://crossmark.crossref.org/dialog/?doi=10.1016/j.critrevonc.2017.11.007&domain=pdf


Ta
bl
e
1

Su
m
m
ar
y
of

st
ud

ie
s
in
ve

st
ig
at
in
g
di
ag

no
st
ic

bi
om

ar
ke

rs
th
at

ar
e
di
sc
us
se
d
in

th
e
cu

rr
en

t
re
vi
ew

ar
ti
cl
e
(A

U
C
=

ar
ea

un
de

r
th
e
cu

rv
e,

BC
R
=

bi
oc

he
m
ic
al

re
cu

rr
en

ce
,C

I=
co

nfi
de

nc
e
in
te
rv
al
,C

SS
=

ca
nc

er
-s
pe

ci
fi
c
su
rv
iv
al
,D

R
E
=

di
gi
ta
lr
ec
ta
l

ex
am

in
at
io
n,

M
iP
S
=

M
i-
pr
os
ta
te

sc
or
e,

m
pM

R
I=

m
ul
ti
pa

ra
m
et
ri
c
M
R
I,
N
PV

=
ne

ga
ti
ve

pr
ed

ic
ti
ve

va
lu
e,

O
R
=

od
ds

ra
ti
o,

PC
a
=

pr
os
ta
te

ca
nc

er
,P

H
I=

pr
os
ta
te

he
al
th

in
de

x,
tP
SA

=
to
ta
lp

ro
st
at
e
sp
ec
ifi
c
an

ti
ge

n,
%
fP
SA

=
pe

rc
en

ta
ge

of
fr
ee

PS
A
,P

PV
=

po
si
ti
ve

pr
ed

ic
ti
ve

va
lu
e,

PV
=

pr
ed

ic
ti
ve

va
lu
e,

R
R
=

ri
sk

ra
ti
o,

SO
C
=

st
an

da
rd

of
ca
re
).

St
ud

y
Bi
om

ar
ke

r
St
ud

y
co

ho
rt

En
dp

oi
nt
s

M
ai
n
R
es
ul
ts

St
ep

ha
n
et

al
.(
20

13
)

PH
I

13
62

pa
ti
en

ts
fr
om

4
ce
nt
er
s
un

de
rg
oi
ng

sy
st
em

at
ic

pr
os
ta
te

bi
op

sy
(6
68

pa
ti
en

ts
w
it
h
PC

a,
69

4
w
it
ho

ut
PC

a;
tP
SA

2–
10

ng
/m

l)

D
et
ec
ti
on

of
an

y
PC

a
PH

I
(A

U
C
=

0.
74

)
w
it
h
be

tt
er

di
ag

no
st
ic

pe
rf
or
m
an

ce
co

m
pa

re
d

to
%
p2

PS
A

(A
U
C
=

0.
72

),
p2

PS
A

(A
U
C
=

0.
63

),
%
fP
SA

(A
U
C
=

0.
61

)
an

d
tP
SA

(A
U
C
=

0.
56

)/
Si
gn

ifi
ca
nt
ly

hi
gh

er
m
ed

ia
n
PH

Is
co

re
s
in

pa
ti
en

ts
w
it
h
G
le
as
on

≥
7
PC

a
(P
hi

=
60

vs
.

Ph
i=

53
,p

=
0.
00

18
)

To
so
ia
n
et

al
.(
20

17
)

PH
I

11
8
pa

ti
en

ts
fr
om

1
ce
nt
er

w
it
h
el
ev

at
ed

PS
A
;(
>

2
ng

/
m
l)

an
d
ne

ga
ti
ve

D
R
E
un

de
rg
oi
ng

pr
os
ta
te

bi
op

sy
D
et
ec
ti
on

of
cl
in
ic
al
ly

si
gn

ifi
ca
nt

PC
a
(G

le
as
on

≥
7
or

G
le
as
on

6
>

2
co

re
s
or

>
50

%
of

an
y
po

si
ti
ve

co
re
)

Se
ns
it
iv
it
y
97

.9
%
,s

pe
ci
fi
ci
ty

38
.0
%

fo
r
PH

I
de

ns
it
y
(t
hr
es
ho

ld
0.
43

)
fo
r
cl
in
ic
al
ly

si
gn

ifi
ca
nt

PC
a/
Se

ns
it
iv
it
y
10

0%
fo
r
PH

I
de

ns
it
y
fo
r
G
le
as
on

≥
7
PC

a/
A
U
C
fo
r
PH

I
de

ns
it
y
(0
.8
4)

ou
tp
er
fo
rm

s
tP
SA

(0
.5
2)
,t
PS

A
de

ns
it
y
(0
.7
0)
,%

fP
SA

(0
.7
5)
,t
he

pr
od

uc
t
of
%
fP
SA

an
d
pr
os
ta
te

vo
lu
m
e
(0
.7
9)
,a

nd
PH

I
(0
.7
6)

fo
r

de
te
ct
io
n
of

cl
in
ic
al
ly

si
gn

ifi
ca
nt

PC
a

G
na

na
pr
ag

as
am

et
al
.

(2
01

6)
PH

I
27

9
pa

ti
en

ts
fr
om

1
ce
nt
er

un
de

rg
oi
ng

m
pM

R
I
gu

id
ed

tr
an

sp
er
in
ea
l
re
-b
io
ps
y
(n
eg

at
iv
e
m
pM

R
Is

in
94

pa
ti
en

ts
)

A
bi
lit
y
to

ad
d
va

lu
e
to

m
pM

R
I
in

de
te
ct
io
n
of

an
y
PC

a
an

d
cl
in
ic
al
ly

si
gn

ifi
ca
nt

PC
a
(G

le
as
on

≥
7)

A
dd

it
io
n
of

PH
I
to

m
pM

R
I
le
ad

s
to

im
pr
ov

ed
de

te
ct
io
n
ab

ili
ty

of
an

y
PC

a
an

d
cl
in
ic
al
ly

si
gn

ifi
ca
nt

PC
a
(A

U
C
0.
71

an
d
0.
75

)
vs
.

m
pM

R
Ia

nd
tP
SA

al
on

e
(A

U
C
0.
64

an
d
0.
69

)/
N
PV

0.
97

fo
r
PH

I
+

m
pM

R
I
fo
r
ex
cl
ud

in
g
cl
in
ic
al
ly

si
gn

ifi
ca
nt

PC
a
(t
hr
es
ho

ld
≥

35
)

V
ic
ke

rs
et

al
.(
20

10
)

4K
sc
or
e

29
14

pa
ti
en

ts
un

de
rg
oi
ng

pr
os
ta
te

bi
op

sy
du

e
to

el
ev

at
ed

PS
A
le
ve

ls
of

≥
3
ng

/m
l(
PC

a
de

te
ct
ed

in
28

%
)

D
et
ec
ti
on

of
an

y
an

d
hi
gh

-g
ra
de

PC
a
in

pr
ev

io
us
ly

un
sc
re
en

ed
m
en

w
it
h
el
ev

at
ed

PS
A

A
dd

it
io
n
of
%
fP
SA

,i
nt
ac
t
tP
SA

,a
nd

hK
2
im

pr
ov

ed
A
U
C
(0
.7
6
vs
.

0.
64

)
co

m
pa

re
d
to

a
m
od

el
co

nt
ai
ni
ng

tP
SA

an
d
ag

e
al
on

e
(p

<
0.
00

1)
/A

pp
lic

at
io
n
of

4K
pa

ne
lt
o
10

00
m
en

w
it
h
el
ev

at
ed

tP
SA

w
ou

ld
m
is
s
54

of
17

7
lo
w
-g
ra
de

PC
a
an

d
12

of
10

0
hi
gh

-
gr
ad

e
PC

a
St
at
ti
n
et

al
.(
20

15
)

4K
sc
or
e

14
23

pa
ti
en

ts
w
it
h
in
ci
de

nt
PC

a
ca
se
s
fr
om

Sw
ed

is
h

C
an

ce
r
R
eg

is
tr
y
(2
35

w
it
h
m
et
as
ta
ti
c
PC

a)
R
is
k
of

m
et
as
ta
ti
c
PC

a
fo
r
di
ff
er
en

t
tP
SA

le
ve

ls
an

d
a

st
at
is
ti
ca
l
m
od

el
ba

se
d
on

4K
sc
or
e.

M
os
t
m
et
as
ta
ti
c
PC

a
oc

cu
r
in

m
en

w
it
h
tP
SA

in
th
e
to
p
qu

ar
ti
le

[6
9%

(5
0y

rs
),
74

%
(6
0y

rs
)]
/A

m
on

g
m
en

w
it
h
tP
SA

>
2
ng

/m
l,

4K
sc
or
e
si
gn

ifi
ca
nt
ly

im
pr
ov

es
pr
ed

ic
ti
on

of
m
et
as
ta
ti
c
PC

a
co

m
pa

re
d
w
it
h
tP
SA

al
on

e/
50

%
of

pa
ti
en

ts
w
it
h
tP
SA

>
2
ng

/m
l

w
er
e
de

fi
ne

d
as

lo
w
-r
is
k
by

th
e
4K

m
od

el
an

d
ha

d
a
≤
1%

15
-y
rs

ri
sk

of
m
et
as
ta
ti
c
PC

a
N
or
ds
tr
om

et
al
.(
20

15
)

PH
I/
4K

sc
or
e

51
3
m
en

w
ho

un
de

rw
en

t
in
it
ia
l
pr
os
ta
te

bi
op

sy
du

e
to

el
ev

at
ed

tP
SA

le
ve

ls
th
at

ra
ng

ed
be

tw
ee
n
3
an

d
15

ng
/

m
l

D
et
ec
ti
on

of
an

y
an

d
hi
gh

-g
ra
de

(G
le
as
on

≥
7)

PC
a

4K
sc
or
e:

A
U
C
69

.0
(a
ny

PC
a)

an
d
71

.8
hi
gh

-g
ra
de

(P
C
a)
/P

H
I:

70
.4

an
d
71

.1
/B

ot
h
m
od

el
s
ou

tp
er
fo
rm

a
ba

se
m
od

el
co

ns
is
ti
ng

of
tP
SA

le
ve

l
an

d
ag

e
al
on

e
(p

<
0.
00

01
re
sp
ec
ti
ve

ly
)

V
an

N
es
te

et
al
.(
20

16
)

Se
le
ct
M
D
x

Tr
ai
ni
ng

co
ho

rt
(5
19

pa
ti
en

ts
)
an

d
va

lid
at
io
n
co

ho
rt

(3
86

pa
ti
en

ts
)
af
te
r
di
gi
ta
l
re
ct
al

ex
am

in
at
io
n
(D

R
E)

an
d
pr
io
r
to

pr
os
ta
te

bi
op

sy

D
et
ec
ti
on

of
cl
in
ic
al
ly

si
gn

ifi
ca
nt

PC
a

M
ul
ti
m
od

al
ap

pr
oa

ch
(m

R
N
A

si
gn

at
ur
e,

tP
SA

de
ns
it
y,

pr
ev

io
us

ne
ga

ti
ve

bi
op

si
es
,t
PS

A
,a

ge
,f
am

ily
hi
st
or
y)

w
it
h
ov

er
al
l
A
U
C
of

0.
90

(9
5%

C
I
0.
85

–0
.9
5)
;
m
R
N
A

si
gn

at
ur
e,

tP
SA

de
ns
it
y
an

d
pr
ev

io
us

ne
ga

ti
ve

bi
op

sy
as

m
os
t
si
gn

ifi
ca
nt

co
m
po

ne
nt
s/
Si
m
ila

r
A
U
C
if
D
R
E
is

in
cl
ud

ed
as

an
ad

di
ti
on

al
ri
sk

fa
ct
or

(0
.8
6,

0.
80

–0
.9
2)

H
en

dr
ik
s
et

al
.(
20

17
)

Se
le
ct
M
D
x

17
2
pa

ti
en

ts
w
it
h
m
pM

R
I
pr
io
r
to

pr
os
ta
te

bi
op

sy
Pr
ed

ic
ti
on

of
m
pM

R
I
ou

tc
om

es
M
ed

ia
n
Se

le
ct
M
D
x
sc
or
e
si
gn

ifi
ca
nt
ly

hi
gh

er
in

pa
ti
en

ts
w
it
h

su
sp
ic
io
us

le
si
on

on
m
pM

R
I
(p

<
0.
01

)/
Pr
ed

ic
ti
on

of
m
pM

R
I

ou
tc
om

e:
A
U
C
0.
83

(S
el
ec
tM

D
x)

vs
.0

.6
6
(P
SA

)
vs
.0

.6
5
(P
C
A
3)
/

Si
gn

ifi
ca
nt

co
rr
el
at
io
n
be

tw
ee
n
Se

le
ct
M
D
x
sc
or
e
an

d
fi
na

lP
IR
A
D
S

gr
ad

e
(p

<
0.
01

)
St
ew

ar
t
et

al
.(
20

13
)

C
on

fi
rm

M
D
x

48
3
pa

ti
en

ts
af
te
r
ne

ga
ti
ve

in
it
ia
l
bi
op

sy
an

d
re
-b
io
ps
y

w
it
hi
n
up

to
30

m
on

th
s

D
et
ec
ti
on

of
an

y
PC

a
N
PV

of
90

%
(s
en

si
ti
vi
ty

68
%
,s

pe
ci
fi
ci
ty

64
%
)
of

th
e
bi
om

ar
ke

r
pa

ne
l/
C
on

fi
rm

at
io
n
as

an
in
de

pe
nd

en
t
pr
ed

ic
to
r
fo
r
an

y
PC

a
in

m
ul
ti
va

ri
at
e
an

al
ys
is

[O
R
3.
17

,9
5%

C
I
1.
81

–5
.5
3;

p
<

0.
00

1]
Pa

rt
in

et
al
.(
20

14
)

C
on

fi
rm

M
D
x

35
0
pa

ti
en

ts
fr
om

5
ce
nt
er
s
af
te
r
ne

ga
ti
ve

in
it
ia
lb

io
ps
y

an
d
re
-b
io
ps
y
w
it
hi
n
up

to
24

m
on

th
s

D
et
ec
ti
on

of
an

y
PC

a
N
PV

of
88

%
(9
5%

C
I
85

–9
1)
/C

on
fi
rm

at
io
n
as

in
de

pe
nd

en
t

pr
ed

ic
to
r
fo
r
an

y
PC

a
in

m
ul
ti
va

ri
at
e
an

al
ys
is

(O
R
2.
69

,9
5%

C
I

1.
60

–4
.5
1)

Fr
ad

et
et

al
.(
20

04
)

PC
A
3

44
3
pa

ti
en

ts
un

de
rg
oi
ng

pr
os
ta
te

bi
op

sy
in

5
ce
nt
er
s

(2
1%

:
tP
SA

<
4
ng

/m
l;
55

%
:t
PS

A
4–

10
ng

/m
l;
24

%
:

tP
SA

>
10

ng
/m

l)

D
et
ec
ti
on

of
an

y
PC

a
O
ve

ra
ll
se
ns
it
iv
it
y:

68
%

[7
4%

(t
PS

A
<

4
ng

/m
l)
;
58

%
(4
–1

0
ng

/
m
l;
79

%
(>

10
ng

/m
l)
]/
ov

er
al
l
sp
ec
ifi
ci
ty

89
%

[9
1%

(t
PS

A
<

4
ng

/m
l)
;9

1%
(4
–1

0
ng

/m
l)
;8

0%
(>

10
ng

/m
l)
]/
PP

V
75

%
vs
.3

8%
fo
r
tP
SA

/N
PV

:8
4%

vs
.8

9%
(t
PS

A
cu

t-
off

2.
5
ng

/m
l)

(c
on

tin
ue
d
on

ne
xt

pa
ge
)

A. Kretschmer, D. Tilki Critical Reviews in Oncology / Hematology 120 (2017) 180–193

181



Download English Version:

https://daneshyari.com/en/article/8733760

Download Persian Version:

https://daneshyari.com/article/8733760

Daneshyari.com

https://daneshyari.com/en/article/8733760
https://daneshyari.com/article/8733760
https://daneshyari.com

